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TECHNICAL MEMORANDUM X-73339

COMPEND IUM OF METEOROLOGICAL DATA FOR VIKING A
LAUNCH IN AUGUST 1975

INTRODUCTION

This is a compendium of all the meteorological data collected as a
function of the joint Marshall Space Flight Center (MSFC), Langley Research
Center (LaRC), and the Kennedy Space Center (KSC) rocket exhaust effluent
prediction and monitoring program for the Viking A launch. The Viking A was
a Titan IIIE launch from pad 41 at Kennedy Space Center at 1722 EDT on
August 20, 1975. The data presented in this compendium were collected
largely to support MSFC diffusion predictions for the deployment of LaRC/KSC
monitoring sites. The joint solid rocket motor exhaust prediction (MSFC) and
measurement (LaRC and KSC) program evolved in 1972 using the Titan and
Delta launches as a source for empirical information that can be used to more
accurately predict the ecnvironmental cffects of planned Space Shuttle operations.

These data arc archived at MSFC hecause they are an aid in post-launch
analysis and because they represent a unique set of atmospheric soundings
with high temporal resolution. Included in the report are the synoptic charts,
surface observations, rawinsonde, windsonde and Jimsphere soundings, and
wind tower measurements made during this period. No attempt is made to
analyze any of the data presented in this document.

DATA

The data are listed in Appendices A through F. Pages numbers for
specific data are given in thc Table of Contents; the dates, times, and sources
of the data arec listed in Table 1.



METEOROLOGICAL DATA SUMMARY FOR VIKING A LAUNCH ON 20 AUGUST 1975

TABLE I

AT 1722 EDT (21227)

DATE
DATA TYPE (AUG '75) TIME SOURCE
EDT RELATIVE D)
SYNOTPIC CHARTS(Z) 19 0800 T-33 HR., 22 MIN. NOAA
20 0800 T- 9 HR., 22 MIN, NOAA
(3) 21 0800 T+14 HR., 38 MIN, NOAA
SURFACE OBSERVATIONS 20,21 0156 (20 AUG)to T-15 HR., 26 MIN.to USAF
0056 (21 AUG) T+ 7 HR., 34 MIN.
RAWINSONDE 19 0515 T-36 HR., 7 MIN. USAF
19 0730 T-33 HR., 52 MIN. USAF
19 1822 T-23 HR. USAF
20 0322 T-14 HR. USAF
20 0522 T-12 HR. USAF
20 0822 T- 9 HR. USAF
20 1222 T- 5 HR. USAF
20 1416 T- 3 HR., 6 MIN,. USAF
20 1646 T- 36 MIN. USAF
20 1942 T 2 HR., 20 MIN. USAF
WINDSONDE 19 1015 T-31 HR., 7 MIN. USAF
20 1112 T- 6 HR., 10 MIN. USAF
20 1257 T- 4 HR., 25 MIN. USAF
JIMSPHERE 19 1522 T-26 HR. USAF
20 1122 T- 6 HR. USAF
20 1309 T- 4 HR., 13 MIN. USAF
20 1737 T+ 15 MIN. USAF
TOWER DATA 20 0830 to T- 9 HR., 52 MIN.to USAF
2300 T+ 5 HR., 38 MIN,.
(l)Relative to launch time, for example 1719 EDT = T-2 MIN.

(Z)Charts for surface and 500 mb; also included are precipitation and
maximum and minimum temperatuers for the preceeding 24-HR. period.

(S)Location of the base station for upper air and surface observations

and towers are illustrated in Figure 1.



The synoptic charts are from the series published weekly by the
National Oceanographic and Atmospheric Administration (NOAA). The sur-
face data are from the Cape Canaveral Air Force Station (location shown as
KSC meteorological station in Figure 1).

The rawinsonde runs were made with an AMQ-9 radiosonde (Figure
2) using the GMD-4 rather than thc NOAA JOO5B radiosonde system. The

temperature and humidity sensor data are transmitted ten times per minute

in the AMQ-9 by a clock~-actuated switch rather than the aneroid barometer
switch used in the NOAA radiosonde. Both systcms measurc azimuth and
elevation with the directional receiver in the GMD. A transponder in the AMQ-
9 is used to obtain the slant range to the radiosonde, enabling the calculation

of altitude. The pressurc is then calculated according to the hypsometric
equation. The equations uscd in the computer program to calculate various
thermodynamic quantities from the basic altitude, temperature, and relative
humidity data arc given in Appendix G.

The windsonde mecasures Euleriantwind direction and speed as a func-
tion of altitude and is .similar to the rawinsonde (AMQ-9) except that it does
not have temperature and humidity sensors.

The Jimsphere wind scnsor (TFigure 3) is a silvered spherical 2-mecter
diameter superpressure balloon with large irregularly spaced external rough-
ness elements. The roughness elements effectively decrcase random vortex
shedding, or aerodynamic noise, associated with a smooth balloon operating
in a supercritical Reynolds number regime. Thus, the Jimsphere balloon
follows small-scale wind motions with high accuracy. The Eulerian wind

profile obtained by precision tracking of a Jimsphere balloon has resolution
of less than 100 meters.

Since it is envisioned that use of the rawinsonde, windsonde, and
Jimsphere data will be restricted to studies of the stabilized Space Shuttle
Rocket Booster Cloud, and altitude limit of 20,000 feet was chosen. All data
beyond that altitude are cxcluded from this report. The excluded data are
are archived at MSFC and arc available.

The data contained in this report cover a time period sufficient for
most anticipated meteorological analyses. The chronology of the data relative
to the time of launch is given in Figurc 4. In most studics, data within 1.5
hours of launch time (1722 EDT, August 2) arc sufficient. To facilitate
retrieval of these data, an index is provided in Table 2 which gives the page
number of data obtained within 1. 5 hours of launch. It is understood that for

For practical applications the rawinsonde, windsonde, and Jimsphere data
are treated as Eulerian.
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Figure 3. Jimsphere wind sensor,



METEOROLOGICAL DATA OBTAINED WITHIN 1.5 HOURS OF

TABLE 2

T-0 (1722 EDT, 20 August 1975)

TIME DATA TYPE Page
' T-87 MIN. (1555 EDT) SURFACE OBSERVATION 14
T-82 MIN. (1600 EDT) Tower (1) 33-47
T-74 MIN. (1608 EDT) SURFACE OBSERVATION 14
T-52 MIN. (1630 EDT) SURFACE OBSERVATION 14
T-36 MIN. (1646 EDT) RAWINSONDE 24
T-24 MIN. (1658 EDT) SURFACE OBSERVATION 14
T-22 MIN. (1700 EDT) TOWER(1) 33-47
T-17 MIN. (1705 EDT) SURFACE OBSERVATION 14
T-5 MIN. (1717 EDT) WINDSONDE 27
T-0 MIN. (1722 EDT) SURFACE OBSERVATION 14
T+8 MIN (1730 EDT) Tower(1) 33-47
T+15 MIN. (1737 EDT) JIMSPHERE 32
T+35 MIN. (1757 EDT) SURFACE OBSERVATION 14
T+38 MIN. (1800 EDT) ToweR (1) 33-47
T+68 MIN. (1830 EDT) Tower(1) 33-47
T+84 MIN. (1846 EDT) SURFACE OBSERVATION 14

(1) towers 106,

108, 110, 303, 308, 311, 313, 403, 412, 415, 509



dynamic situations such as the onset of a sea breeze or the passage of a front
. within 1. 5 hours of launch, the selection of data appropriate to the launch would
have to be narrowed to a more appropriate period.

LAUNCH CONDITIONS

Meteorological conditions during the launch were typical for a summer
afternoon at KSC. Cumulus cloud development south through west of the
launch pad, initially reported in the late morning, continued through late
afternoon. Although no precipitation was reported at KSC, thunderstorms
which developed to the southwest through west-northwest of KSC during the
period from T-74 minutes to T+ 35 minutes were close enough for thunder to
be heard at the KSC weather station.

The sky condition at launch was reported as nine-tenths covered. Sur-
face wind at the KSC meteorological station was 130° at 7 knots. The wind
observed T+8 minutes at tower 110 in the vicinity of Launch Complex 41 was
128 at 10 knots at 54 feet, 122° at 11 knots at 162 feet and 137" at 11 knots at
204 feet. The wind measured in the altitude interval (4, 000 to 5, 000 feet)
near cloud stabilization height (1.5 km, 4,920 feet) with a windsonde five
minutes before launch was light (1-3 knots), and there was a large directional
shear. The wind direction ranged from 197° at 4, 000 feet to 112% and 143° at
6, 000 feet.
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.. RAHINSONDE RUN AN/GMD<4 _

CAPE CANAVERAL AFSs FLORIDA

..... 09182 19 AUG 1975 S
ASCENT NBR 0502
——ALTITUQE  DIR SPEED. TEMP . DEW PT_ __ PRESS ____ RH__AB HUM_ _DENSITY_ _ I/R VS SHEAR
FEET DEG KIS DEG ¢ DEG C “Es PCY 673 8/M3 N KTS ~“/SEe DES
S 16 _. 250 4 24.7 . . 233 . _1017.30_.___ 92 _ 20,78 1177.30. 385 _ 672 9. 0
1000 242 14 2508 23.2 983.41 86 20,67  1133.40 374 874 .01y 238
2000 245 | 14 2402 .. 2068 . 950,07 ___ 81 ._.17.9%4 1102.13 351 672 0072 296 _
3000 252 11 22,1 19.7 937,64 87 16.88 1072.72 339 669 o006 40
e 4000 . 256 8 2041 17.7 . 886.08 _ 86 15.00 1043,46 322 667 .00 65
5000 247 6 18,3 1641 855,41 87 13,60 1014,18 308 665 <004 96
... 600D . 226 4 16,5 14,5 _ B25.61 a8 12.36 985,55 294 563  L003 190
7000 213 2 14,8 1leb 796,65 80 10,19 957,72 275 661 o003 6l
—— 8000 . 303 . 1 ... .13.1 ... B8s3 . . 768,52 _. T73... 8,28 930041 258 659 +004 14
9000 352 3 11.5 5.8 741,21 68 7,00 902,82 244 657  +004 4
—_..10000 3%6 . 5 9.1 ... 6.2 714,67 82 7.27 877.80 241 654 L0085 2
11000 0 ) 7.2 5.0 688,90 80 6,29 852,38 229 652 .002 19
— 12090 359 6 8,1 3.1 663,86 87 . 6,00 827.48 2z2 650 001 333
13000 348 7 3.9 2.0 639,59 85 EY 801.65 205 648  .002 271
cee 16000 _ 342 __. T _._ 263 266 ___ 61609 _. .60 .. 3.43 T77.06 . 195 667 o001 249
15060 339 6 o7 =100l 593,30 44 2.28 753.29 182 645 .00] 237
- — lepo0 _ 353 6 w1yl . «10s9 571,21 ... 50 ... 2.26 730,11 177 643  .003 g2
17000 6 7 2.6 w1602 549,81 34 1.38 707,24 166 641 o002 74
. 18000 12 8 __w4,5 18,7 529,07 . . 32 __. lel12 685,48 160 638 003 44
19300 15 9 ob, 3 =16.6 = $08.98 res 1,36 663,70 157 636 o002 32
e 20000 .. T __ B . «B.l .__=19.0 .. 489,54 _ &1 ___ 1,11 662,84 151 634  .003 229
. MANDATORY_LEVELS
ALTITUDE DIR SPEED TEMP DEW PT PRESS M
. FEET _.__ . DEG _KIS. _ DEG C.___ DEG C. ... _ MBS POY
........ 8533 ... 263 .. 9. 25,3 ._ 23.3. ....1000_ _____ 89 _
1999 265 14 2442 208 950 81
3550 . 256. ... 9...20.9 1867 — .. 900 .. ___87__
5171 263 5 18,0 159 850 88
. 6871 . 214 . 2., 15.86 _ . 11.8 .____ 800 .. ... 81 _
8658 367 2 12.0 6.5 750 &9
....... 10544 ... 359 .. & 8,0 ... B0 ... To0 . ___ &% _
12542 352 ? 4,5 w002 650 72
16671 340 .. T .. 1.2 . «Bel ... 600 _ . _ 50 .
16953 g 7 2256 w]6ed 550 36
e 19412 ... 33 __ % oTel .. @§Te® ... 500 .. . &&
SIGNIFICANT LEVELS
— ALTITUDE _ _DIR._SPEED.__ _TEMP __DEW PY.. . PRESS____I/R_.
FEEY pEG KIS DEG € DEG C HOS N
e 18350 ... & 26,7 . 23,3 ... .1617.,3¢ 388 .
1125 2481 15 2660 232 97919 372
6266 218 .. 3 16.0-.. .73.9._. .817.83.__ 2%
8973 351 3 1166 5.7 741.9% 244
— . 11803 . 1. & . 85,3 6523 .. 068,75 ...226. .
13382 345 7 3s6 w37 630.53 206
15138 .. 339 .. 6 . 5 . _«jlel . .. 590,21 .. 189 ..
15670 . 344 6 08 =5el 578,43 186
36206 359 _ 6 .__ wlo3 . _e{he5.— 566,75 |78
18061 13 8 b6 1848 528,24 160
e -19165 e 38 . D @Bb - - =[602 - 505,74 156
20951 0 g 8,3 39,9 471,66 141

i8




RAWINSONDE RUN AN/GMD=4

CAPE CANAVERAL AFS» FLORIDA

1130Z 19 AUG 1975 _ -
ASCENT NBR 0503

CALTITUDE . DIR . SPEED_. TEMP._ _DEW PT
FEET DEG KIS DEG ¢ 0EG C
16 220 2 23.8 22.2
1000 243 13 26.1 21.5
2000 __ 2643 _ 13 24,8 .. 17.9
3000 243 10 22,4 1862
- 4000 242 7 20,4 171
5009 241 5 18.8 13.3

~. 8000 _ 252 ... 13 17.1 S 1067
7000 298 2 15,1 8,2
- 8000 __ 330 ... 2 ... 12.9 6.0
9000 343 1 10.8 Seb
—..1p0000 _ & .1 . BT .. 4.9
11000 3%9 'S 7.6 14
~ 12000 . 358 7 5.9 0.4
13000 353 8 3.9 0.7
.~ 14000 .. 3%0 .. .8 . 2.1 3.7
15000 347 9 oh «TeS
16000 355 12 'lco . :700
17000 3ss8 12 2,7 wll.2
. 18000 6 12 | «4,7 . _ =17.1
19000 18 11 6,5 w216
20000 . . 26 . 10 . =B,1 . w=24,2

—_— - MANDATORY_ LEVELS _.

ALTITUDE OIR SPEED TEMP ODEwW PT
- FEET ... . DEG KIS DEGC.. DFEGC
—. B2}..—241.. . 8 25.0 2240
2005 243 13 24,8 179
e 35ST. __243.._.. B _.  21l.2 .. ,Bcl
5178 241 ) 18.6 ]2.6
— 68718 291 2 . 15¢3 ... BeS
8664 338 1 11.4 5.5
- 19547.- .} . 3. 8.0 3.2
12546 359 8 4.5 )
— 14674 346 ___ 8 __. 85 3602
16955 358 12 «2,7 =71e2
. 19414 22 11 -1.3 «22.6

ALTITUDE __DIR _ SPEED .

reev DEG KIS
- 16 220
946 243 13
1782 243 ___ 13.
3744 243 8
—. 1236 .. 312 ... 2
10184 6 1
—31037.... 359 .. 4
12767 359 -]
~.15479 . ._ 347 _._ 9
18757 353 12
—~-16408 __ 357 _ .12
17488 359 12
—18320 ... 10 ... 11
21144 27 9
.-..23068 ____ 38 __ .

2

¢

AB HUM
G/M3

_PRESS.____RH___
ues PecT
. 1017.60 __ . 91
983,63 76
. 95027 ___ 65 _.
917.84 71
886,31 .. _ 81
855,64 70
. B25.86 ____ 66 ..
796.87 63
768,71 ___ 63
741,33 69
714,73 __ . T7
688,95 65
. 663,96 . 64
639.70 72
. 616.1T __._ 66
593,35 56
C 571,27 .. 64
549,87 52
§29.14 ___ 38
509.03 29
489,58 . 26
PRESS RH
MBS _____PeT _
—. 100083 _
9590 66
900 ._.._. 83_
850 8
.- BOO . 64
750 67
700 .- 72
650 .73
600 ... 61.
- 550 52
soo ... .28

SIGNIF!CANT LEVELS

. PRESS..____I/R.
MBS N

S 1017.60 379
985.47 364
957.47 _...333.
894.31 325
790,18 . 260 .
709.94 236
688,02 .. 222
645.28 211
582.69 . 180 .
576,57 185
562.48 . _ 175
539,68 168
£22.65 _. 158.
468,10 140
433.66 __133.

TEMP _ DEw PY .
DEG C DEG C
23.8 22.2
2641 gloe
.- 2504 ... 17T
20.8 18e1
14.7 . ... 7.5
8.3 4.8
e Tl . 103
4.0 ol
. 8@ s...=08e5
*0e6 fSn]
- -1.7 »--1001
«3.6 »]201
. =5,3 . «20.2
9,58 =34.1
9 _e14.6 ___ =29.6

19,54
18,64

14,88 .

15,38
14.43
11.39

9,60 .

8.21
T.10
6.84
6,67
S.24
4,62
4,53
3.68

DENSITY ____

G/M3

1182.22 .

1134,01

.1102.02

1072.57
1043,18
1013,.96
985,52
958,09

932.06 _ .

905,40
879.40
851,63
Bz6.04
Bol.5%
T7T.77

753.99 -
729,55 .

T07.07
685,77
664,58

. 643,00

244

237

148

. 646

671
674
672
670
667
666
664
661

659

656
654
653
651
648

644

643

641
638
636
634

, 0!6
*

~00}
QOOQ
0005

+004

o°°3
2008
<00

.001
0005
<008
«00

200}
nﬂo‘
0'.9
it
:0'2
«80%

19



_RAWINSONDE RUN AN/GMD=] _ __
CAPE CANAVERAL AFS» FLOR!DA

e e _ MANDATORY . LEVELS

20222 19 AUG 1975
ASCENT NBR 0504
ALTITUDE . DIR SPEEQ
FEETY DEG  KT§
_. 16 60 7
1000 60 12
.. 2000 47 11
3000 35 19
4000 18 9
5000 3 L]
6000 353 9
7000 341 9
- 8000 ... 320 a8
Q9000 296 8
—- 100060 280 8
11000 292 5
-—.l20n0 2 &
13p00 9 5
—..l4pno .. 338 3.
150090 313 2
- 16000 355 0
17000 70 1
. 18000 . 45 2 .
19000 27 2
20000 .. . 31 . 2
ALTITUDE DIR SPEED
. FEET__ . DEG_. KT .
e . 49% &2 10
1985 47 11
3538 .25 __.
5158 1 8
———- GB49 .. 343 ... 9
8632 304 8
10511 277 8
1250% © 10 %
e 14630 321 2
16911 72 1
— 19375 .. 28 ... 2

_ALTITUDE__DIR_ SPEED___ TEMP._. OEw PT .
FEEY DEG KIS pEd ¢ OEG €
- 18688 7 30,1 - 2463
790 63 12 2645 2102
1685 . ___ S0 ... 12 .. 25.8._..
5363 358 8 1666 ]3.6
¢ $275 ... 350 9 . 185 .. 12,7
78%8 324 8 127
10456 275 .. B . Bo0 - . w56
12153 ll 5 4n7 “1'9
38007 — 337 . .3 _ . 1.8 _ . {-403 )
14883 N2 2 =8 «15.4
— 18876 —— 334 ___ 0 _._wlel ... g9o3
17769 54 2 %35 =176
-——18539-v_ -25 - 2, —“5o6 m~~°3633
1973} 29 2 *8o7 §9+9
—2073 .34 3 =92 - 9949

20

9 .

TEMP . OEW PT
DEG € DEG C
30.1 24,3
2644 ?l‘l
26,9 199
22.3 18,1
20.0 1646
17.5 145
15,9 13.0
13,8 101
12.5 609
10.5 2.5
807 “2.5
T.2 «=3.0
5,1 - =18
.1 «5.0
—~ 1.8 . . 6,3
6 ®16qT
=13 “9-8
L3 ) -13.
LI Y] “]7 2
=600 99,9
=7:4 - 99.9%9

TEMP
DEG C . DEG C
27.9 P24
25.0 ]909
2le1. !7-4
171 14.1
14,1 10.6
il.2 3.7
Te9 w5e2
L w3el
- lol.._4ﬂ1296
w23 -13 5
Qb.A - - 9909

Toew T

sxeuxricnm LEVELs

20.5 ..

Te?

______ PRESS ____ RH.__AB HUM
MBS PCT  G/M3
.1016.50 ... 71 . 2i.75
982,89 73 18.08
949,61 __ T4 . 16.88
917,23 77 15.26
885.67 Bl  13.9%
854,94 83 12.30
825.05 83  11.72
796.03 78 9,32
76782 59 Te61
740,43 58 5.63
713.81 46 4,01
688,01 49 3.83
662,99 .. 61 4,16
638,70 55 3.32
. 615416 _._ G4 _ . _ . 3,50
592,37 3 1.57
570.30 52 2,32
548,93 &1 1.70
528,26 a5 1.27
508,23 999 99,99
. 488.86 ___ 959 .. 99,99
PRESS RH
- MBS _____PCT
e 1000 . T2
9§50 74
e 900 . BO.
as0 83
i BOD . 79
750 6@
o TO0 .. 3%
650 59
e 600 3T
350 42
e 500 999 .
_ . PRESS_____{/B._.
MBS M
1016.50 ._..383 .
990.00 361
.. 960,00 .. 386 _.
844,00 295
. B17.00 .. 288 _
772,00 257
—— 702,00 .. 213 .
659.00 218
e 615,00 395
595,00 178
573,00 .__. )79 _
533,00 161
—.. 515.00 ._.}188 _
496,00  }44
e 475,00 __ 346 .

. DENSITY _ __

G/M3

1154.64

1132.38
1099,71

1072.20

1044,25
1017.43
987,78
960,75
931.97
905.96
879,74
852,48
R27.60
803,41
777.28
752.93
729.31
705,31
683,09
662410
640,72

N

383
358
344
329
316
301
288
2n
254
237
22l
214
211
200
195
178
177
168
160
154

143

I/ _

vS__
KIS

678
674
613
670

667 .

664
662
660
658
656
654
652
650
648

646"

645
642
641
639
637
635

ISEc

«000
2005
.005
=008
« 004
«003
0003
2005
0006
0004
0005
0010
«001
.OOQ
0003
2003
002
000]
tOO}
0000

SHEAR

Dg6

60
397,
217
2713
271
279 .
268
2,9 .
222
243

19

64
234

181
323

340
65



— RAVINSONDE RUN AN/GMO=4

CAPE CANAVERAL AFS» FLORIDA

- 07222 20 AUG 1975 e e
ASCENT NBR 0503

__ALTITUDE _DIR SPEED . TEMP _ OEW PT__ . PRESS._ ___RH.___AB HUM _ DENSITY __ I/R VS = gHEAR _
FEET DEG KTS DEG ¢ 0ES C MBS PcT G/v3 6/M3 N KTS  /SE¢c De6
16 0 0 2243 21.1 . lo17.30. __~M93 .. 18432 . 1188.44 __ 373 670 . 4 0.
1000 198 9 24,4 22.9 983.17 9N 20,35 1138,9% 374 672  .0lg 198
2000 . 19T _ 12 23,2 18.4 . 949,66 75 __ 15,52 1107.07 __ 339 ___ 671 _ .064 195
30n0 197 10 21.5 1643 917.11 12 13.65 1076.22 321 669 5003 18
e ... 4000 . 187 7 20.1 - 15.0 885,49 T3 .. 12.61 . 104a,48 _ 308 _ 667  .00¢ 39
5000 167 6 17.9 13.3 854,78 74 11.38  1016.14 295 665 <004 59
. 6000 ... 152 .. . 5 15.4 11,0 . B824.88 _ 75 .. 9,88 990,02 _ 2Bl __ 662  .002 4%
7000 147 4 13.6 8,0 795.78 69 8.14 961.90 264 660  +002 3%3
e 8000 139 .. 23 12,2 .. Se6 .. T67.54 .___ 68 __ 6,91 _ 933,00 _ 250 _ 658  .002 347
9000 115 2 10.2 2.8 740.13 60 5,75 906.58 238 656  .002 16
..~ 1p000. ... 90 .._.3 8.1 . o8 . _ T13.50 .___.60 .. 4,98 . 880,74 . 227 __ 653 _ 062 29
11000 76 3 6,0 el 687.63 66 4,78 855.31 221 651 .00 17
R 12000 . . 73 __ 23 4,1 S T 2 662.55 ___ 83 ..  5.29 . B29.33 . 218 _ 649 .00 32
13000 87 4 2.5 «5,3 638.20 58 3.41 804455 201 647 002 121
214000 . 9) 5 . & ... “«T1e9 . 614.58 39 . 1,96 _ 780.94_ 187 645 .00 116
15000 95 6 -1.0 «12.0 591.69 45 2.00 756,29 181 643 o001 136
16060 ....99 .5 . 2.7 .. =89 . 569,53 ___ 62 . 2,52 . T32.01 .. 179 __ 641 = .00] 244
17000 95 4 “6,3 =i3.1 548,07 50 1.81 709.21 170 639  .003 292
- 18000 ... T2 ... 3 “5e7 ... «16a7 . 527431 .. 42 .. 1.35  6B6.14 | 162 _ 637 003 334
19000 27 4 6,6 2101 507,23 k} .92 662,47 154 636  .008 339%
— . 20000 . 999. _ 999 «To5 . . =2lel ___ ABT,85___ 33 __ _ .93 .. 639,28 __ 149 _ 635 _ <999 999
—-.MANDATORY LEVELS e
ALTITUDE DIR SPEED TEMP  DEw PT PRESS RH
—. .FEET.. ._ DEG. KIS DEG C DEGC ._.. MBS. _____PCT
e 510 ....198 . S 23.5 . 22.3°. __1000____ .93
1987 197 12 23.2 184 980 TS
m—— 3532194 ... .8 . .20.5 - 15.1.—.__ 900. 7.
$150 163 5 17.5 12.9 850 74
— 6861._. 148 .__ 4 .. 13,8 .- - 85....... 860 ——__ 78
8621 126 2 11el 4ol 750 o2
—- 10499 . 80 .. 3. Te? 23 ... o 700 ——_ 62
12‘.87 85 L 3.5 -003 650 73
—— 14603 ._._ 94 ___ 6. «0,3 . wlbel .. _ 600 35
16871 97 4 4.2 j2.8 550 %1
19323 . 14 . S . w6e9 w2102 ...___ 500.. 33

' SIGNIFICANY LEVELS

i i i b i e i i it & mee o e S e i e e L e e e o i .

_ALTITUOE __DIR _SPEEQ___ TEMP _NEwW PT___ PRESS ___

reer DEG KIS DpEG C DEG € “es ]
16— 0. 0 - 2263 21el . 1017.30___ 373
912 198 9 24,9 23.4 986.17 g:t
163419712 _. 23,7 .. ]19.1 . 961.82____ 38
4368 179 6 1907 14.9 874.21
——. 9438 102 ... 3 .. 9.1... 1.3 .. 728.3% _ M
11910 7 3 4,2 1.8 664,79 (]
e 13538 90 .5 1eb . wlfed. .. 625.49.._ 91
14644 9% 6 “0.5 14,1 599,77 181
e 18709 99 __ S 02,2 _- «7.6.._._575.92___ 182
18725 38 4 vbob o210 %12.68 198
— 20904 __999._ 999 __ _«8.08 .__<19.8 _ _. 470,17 _. . 14%

21



...RAWINSONDE RUN AN/GMOD=4
CAPE CANAVERAL AFSe FLOR!DA
09222 20 AuG 1975

ASCENT WBR 0506
. ALTITUDE .. DIR SPEED TEMP . DEW PT . . PRESS . _ RH __AB HUM = DENSITY _ I/R __ VS _  SHEAR
FEET DEG KIS DES ¢ DEG C MBS PCT G/M3 6/M3 N KTS /SEe Og6
— 16 . o 0 21,2 . 1909 - 1017.60. ._.. 93 .. 17.16 1193.96 368 668 8 .0
1000 236 6 25.3 2001 983.59 73 17.12  1137.69 354 673  ,019 236
— . 2000__.225 ._. 8 24.3 17.7T ... 950,18 . _. 66.. 14,74 1103.78 . 333 _ 672 004 198
3000 219 9 21,9 172 917.69 75 14,46  1074.98 325 669 002 179
—. 4006 _. 213 7 . 20.1 1640 886,07 77 13.45 1044,55 313 667 003 63
5000 184 5 18,2 1409 855,37 81 12,61  1015.24 302 665 .00 75
.. 6000 149 6 16.5 12.4 . 825,53 77 10.81 986,50 285 663 <005 a2
7000 131 6 14.6 1043 796,55 76 9,47 958,57 211 661 003 57
8gof . 115 . 6 . 12.6 7.7 768.37 . T2 8,06 931,81 257 659  J003 26
9000 103 5 11,1 3.7 741,01 60 6,08 904.51 239 657  »002 9
-~ 10000 97 - 9.3 3.3 714,45 67 5.95 877.61 232 655  ,00] 359
11000 92 5 7.1 3.8 688,67 80 6,20 852,21 229 652 .00] 351
. 12000 64 _._.5 . S.1 . W6 663.67 _ . 13 4,99 827.89 216 650 004 352
13000 62 7 3,5 =340 639,39 64 3.92 802,87 204 648 002 85
— 14000 ... 70 - . &. 2,1 .. =7.1 .. .. $15.84 ___ 52 .. 2,93 71770 192 . 646  .002 198
15000 76 5 .3 «J1.1 593,03 42 2.09 754,13 181 644 o001 199
16800 84 8 =1,% «11.7 .. 570,91 46 2,04 731.03 176 642 .00 190
17000 as 5 3,5 =15.8 549,47 38 144 709,08 167 640 o00p 217
_.. . 18000 80 & 5,2 . «17.5 528,70 .. 38 ... 1.28 . 686,51 161 638  .00) 344
19000 68 s 6,5 «22,0 508,60 28 «85 663,86 153 636  L,002 335
.. 2DDDO _.. S0 . . S «7,8 «?1e1 ... 489,17 34 293 . 681,76 149 635 «003 328
oo ... MANDATORY LEVELS _ . . _ . ... .
aLTITUDE DIR SPEED TEMP  DEW PT PRESS RH
.. FEET .____DEG KIS DEG C DEG C ... MBS __ PCT._
—— . 520 ._265_.. 8 25.3 .  21.6 . 1000._. . __ 80._
2002 225 8 26,3 177 950 66
3550 __.217 . . B . 20,9 ... 165 .. .. .900 . __T6 _
5169 177 5 17.9 1804 850 80
. 6BBT _ 133 .. 6 . 14,9 ... 10.5. . 800 . 75
8652 106 5 11.6 6,6 750 62
10537 ... 94 S ... 8¢l .. 3.8 ...._.T00 .__ T4
12534 62 6 4,5 =251 650 63
16660 73 6. . .9 _. =jl.8B .____ 600 . 38 _
16937 86 5 3.8 «15.7 5§50 38
. 500 31

19332 ___ 61 m__.s._..-v.o — =2145

SIONIFICANT LEVELS

_—ALTITUDE __DIR. SPEED. _ TEMP . DEwW PY _ .. PRESS ____J/n
FEET DEG KIS DEG C DEG € MBS
.16, ¢ .. 0 . 21.2 19,9 .. 1017.60 ..__ 368 _
- 248 252 5 2503 22.4 1009443 376
. 2098.....225.. .. B_.. . 24,2 . _. 17.5 ._.. 946.96_._33)
2372 222 1 22.8 2001 938,00 345
e 7616 .. 120 .. 6 ... 13,2 .- 9.7 . 779,11 .. 265 ..
9390 100 5 10,5 2.6 730.56 234
e 11472 o 91 - 5. .. 64l —. 3.8 . 676,80 .. 226 .
11569 65 4 6ol 0o 674,36 218
— 11967 . 646 __ 8 5ol  —w o9 .. .. 664,49 __ 217 _
12449 62 6 $.0 «300 652,67 206
—. . 12797 .61 .. 7 3.5 .. =063 - ... 664,26 .. 210 ..
13238 64 7 3,5 =549 633,91 197
.- 13598 68 . 6 2.8 .. . =3.8 .. 625.26. . 198 ._
14593 73 6 1ol 12,1 602,24 182
o 15638 . B2 ... % . __w0.8 _. =96 . . 578,86 _ 180 .
1R824 71 L3 ©6,2 3202 512,09 154
—— 20873 .. 31 ... 8 | ®10,) .. =22,9 ... 472,71 .. 148 ..

22



- RAWINSONDE RUN AN/GMO=-1}

CAPE CANAVERAL AFSe FLORIDA
1222Z 20 AUG 1975

ASCENT NBR 0507
_ALTITUDE.  DIR SPEED . TEMP._ _OEW PT_____PRESS______RH__AB HUM__DENSITY __I/R___ VS
FEET DEG KIS DEG ¢ DEG € MBS PcT G/M3 6/M3 N KTS
IR T I 0 23.0 . 0.4 ..1018.,30. . _B6.__ 17,57. 1187.36 _ 369 670
1000 213 8 25.1 204 984,19 75 17.42  1139.03 356 673
—— 2000 ...22)1 .. 10 . 24,1 .. 2043 ... 950476 .____79...17,32 . 1103.81 __ 348 __ 672 _
3000 222 10 21.3 17.9 918,20 81 15,12 1077.34 330 668
e 4000 223 ... 9 . 19.4 {6.2 886,53 .. 82 .. 13.68 1047.58 . 315 666
5000 216 7 17.6 13.5 855,73 77 11,53  1018.20 296 664
—emno 6000 200 5 15,9 11.5 825.80 .75 _ 10,19 989,28 _ 282 662
7000 195 4 14,0 9.5 796,74 T4 9,01 961.11 269 660
— BO0O ... 225 . 1 .. 12,1 .. . 6.2 ... T68,49 67 ___T,23 _ 934,05 __ 252 658
© 9000 344 1 10,1 1.8 741,05 57 5,35 908.76 23% 656
.lpooq . 23 . 2 8.1 1.2 714.38 . 62 . 5.12 881,81 . 228 653
11000 A7 4 6.3 4.5 688,51 88 6.54 854,38 231 651
. 12080 = Se 5 4.8 b . 663,43 . _ T3 4,92 828,68 _ 216 649
13000 51 6 3.0 0.7 639,13 76 4,54 803,41 208 647
e 14000 L A3 __ T _ . lekh . _.=5.9 ___ 615.56 ____ 59 ___ 3,15 . T79.16 194 _ 646
15000 42 7 “0ed 14,8 592,71 32 1.57 755,32 178 644
... 14000 _ 58 6 ... =2.0 =164+5 570.56 .__ 32 _ 1.34 732,31 172 g4l
17900 80 5 -3,9 wiTa? 549,08 33 1.23 709.76 166 639
. _ 18000 _ . B2 ... & _ _=5.6 ©19.8 528,28 32 1.03 687,22 . 160 _ 637
19010 51 4 7,2 =21.1 508,14 32 «93 665,10 154 635
—. 20000 .21 .5 __ =8,T7 ___ -24.3 __ 488,87 ___ 27 oT1 . 643,39 _ 148 633
e e e JAAMDATORY LEVELS . .
ALTITUDE DIR SPEED. YTEMP DEW PT PRESS ’/H
—-. FEET ... .DEG . KIS . pEG C DEG C . .. - MBS ——_ PCY_
. 839 .21} - & 26,5 . 50e4% ..- 1000 78 .
2020 221 10 24e0 2002 950 L]
—— 3565 _ . 222 ... 10— . 2062 1Tl —-_.. 900 ..__ 82 .
5180 213 7 17.3 1360 850 76
e 6874 ... 194 4 14.3 9.8 . .... 800 7% .
8654 318 1 10.8 3.3 750 o0
—=10531.._ 39._.. 3 . Tel - 365 o T00 ___T® _
12524 53 6 4o} =0s1 650 T4
—— 14646 __ 42 . T.__ W4 .. _=)leB . 600 . 4} _
16919 79 5 3,9 =176 550 23
— 19389 .. 36 . _. 4 .. =T7,9 . =21e9 ..... 500 ____ 3.
22032 348 6 «13.3 2142 450 - 84
SIGNIPICANT LEVELS
_ALTITUDE __ _DIR _SPEED  TEMP __ DEWw PT__  PRESS _____1/R _
FEET DEG KIS pE6 ¢ DEG € MBS N
16 __ 0 0. 23.0 . 2064 . 1018.30 ___ 369 _.
a5l 211 8 25.3 2044 991.00 Ise
. 1993, 221 .10 __. 24,1 _.. P0e3..__._ 951,00.___ 348 _
2512 223 10 223 18.4 934,00 338
e - 7307 197 3 ... 13.3 Be8 ... 788,00 ... 265 _
9076 348 2 9.9 1.5 739.00 234
—. 10018 ‘23 2 8ol ... 1.2 .. T14.00 .. 228 _
10903 46 4 6.5 4.9 691.00 233
- X1T735 .. 85 _ . 5 . 5.1 ... . T . 670,00 __ 216 _.
13342 49 6 2.2 =142 631.00 205
o 15076 .. 42 .1 «0e2 . .«15.%5 . 591,00 177
21370 356 6  =11.% 299 463,00 146

/SEg

23



e MANDATORY LEVELS _

-~ RANINSONDE RUN AN/GMD=]}
CAPE CANAVERAL AFSs FLORIDA

. 16222 20 AUG 1975

ASCENT NBR 0508
—ALTTIUDE.. DIR SPEED  TEMP . DEW PT.__ _PRESS..____ RH.._AB HUM _
FEET DE6 KTS DEG C  0EG € Nas PCT  G/M3
- 16 90 4 . 28,4 . . 21,5 . .1020.T0 ... 66 .. 18,45
1000 159 2 23.4 19.3 986,63 78 16,44
e 2000 215 . 3 . 22,0 .. 15.5 ... 952,85.. .67 .. 12,96
3000 209 4 20.3 12.7 920.01 62 10.82
- 4000 189 . 5 18,1 ... 11.9 ... 888.07 ___ 67 __ 10.40
5000 173 4 16.4 1140 857.05 70 9,85
e 6060 174 . . 5. . 14.6 ... 9.4 826,92 . .72 ... 8.92
7000 182 5 12.4 8.4 797.63 17 8,35
— RONO . 19). 0 5 . 10.& . TaS . T69.20 .82 .._..7.91
9000 198 3 7.7 6ol 741.56 89 7,28
——10000 - . 169 .. 2 Se3 ... 1.9. 716465 .78 ... 5,45
11000 116 4 3.4 1.5 688.50 8a 5,35
—..12000 . 97 .. 5 . 2,0 ... lol .. 663,16 __ 93 5.20
13900 86 6 o3 =1l 638,62 90 4,47
-16080 . TS .. 6 .. =2.1 3,7 614,8) 89 __ 3,72 _
15000 59 5 =4,4 =6.1 591,68 88 3,14
16090 .. 35 ... .4, _ =5,1.._ . o]3.5 ..._ 569,28 __ 52 ... 1,75.
17300 22 4 6,2  =16.7 547,65 43 1.34
— 1B000 — - 27 & . =T,8 ... -17-9 o B26,TH &4 . 1022
19000 45 6  =8,8  «]9.3 506.53 42 1.09
20000 52 . .9 ___wlle0... «18.7 . 486.98____ 853 ____1.15 .

" ALTITUDE DIR SPEED  TEMP

" PRESS RH

DEW PT
. FEET__ OEG._KTS DEGC _DEGC .__ MBS ___ _PCT._
—. 611 _.. 129 _. .3 24.8 ... 205 _.._.1000____ . 77 __
20r2 215 3 21.9 1502 950 66
e --3618 31950 5 . 18,5 ... 1168 ____ 900 _____ 65 __
5223 171 4 16.0 10.5 850 76
—— . 6966 . }B) . _. B 1265 . 8.5 _ . 800 __.__ 76
a67% 196 4 8.6 606 150 87
10536 . 133 .3 4,2 17 ... 700 __.. B84
12507 9] 6 1.2 ol 650 92
146606 ___ 86 ___ 6 .. 3.7 .. _ wS5e2 ...___ 600 ._____. 96 .
16852 22 4 6.0 =766 550 43
— 19285 ... 49 _. 1 “9.4 _ =191 __. 500 .. . &5 .
SIGNIFIEANT LEVELS
ALTITUDE _ DIR. SPEED_ TEMP._ _DEW PT . __ _PRESS____ i/R
FEET OEG KIS DEG ¢ DEG € MBS N
- 16 . 90 4. 28,4 . 21,5 .. 1020.T0 __ 368
785 144 3 23.7 2002 994,00 3%9
— 2755 .. 215 4 ___ 20,9 13,0 ... _920,00___ 389
9057 199 3 Teb 6.0 740,00 269
— 9949 ._. 172 ... 2 .. 5.4 19 . . 716,00 .__ 233
11767 100 5 2.4 1.5 669,00 222
—-18295 _ . 52 . 8. 85,9 __ 8.8 .. .585.00 .__ 388
16058 33 4 =8,1 ojbel $68.00 175
~-18676 .. 39 _.. 8. _ <8.3 ._«}%4 .. 513.00 ___ 157
‘21380 46 16 =13.8 *22.6 461,00 143

24

DENSITY . I/R____ VS,
G/K3 N KTS
. 1168,24 _ 368 676
1149.14 353 671
1116.82 . 326___ 669
1085.79 307 667
. 1056,.01 ... 298 665
1025.06 288 663
996,61 276 661
968,20 267 658
940431 __ 258
915,37 249 653
890,71 ... 233 650
864,17 226 648
836,44 _ 219 __ 646
810,95 209 644
_T8B.07 200 __ €41
765,13 191 639
738.82 .. 176 = 638
713.92 168 636
690.75 ... 162
666,89 156 633
646,46 ___152 631

656

639

'.oog
2005

« 002
0003
« 002

s 00}

2002
.002
-002
0073
005
.004
eOOZ

«002

0003
aOOQ
<002
200}
=008
-004



~—-RAWINSONDE RUN AN/GMD=1 = ___ —
CAPE CANAVERAL AFSy FLORIDA

—--1816Z 20 AUG 1975 e e . . e ——
ASCENT NBR 0509

—ALTITUDE _ DIR. SPEED TEMP.._DEw PT..__ PRESS____ _RH__AB HUM _NENSITY_ ___I/R___ VS ___  SHEAR
FEET DEG KTS DEG ¢ DEG C MBS PcT G/M3 6/M3 N KTS /ssc OEG
. 16 .. B0 T 0 29.1 . 23.0  _.1019.30_.__ T0 .. 20.09  1162.80 . 376 677 __ g O
1000 91 4 24,8 21.7 985,47 83 18,95 1140,.86 366 6727 .004 237
e 2000 148 1 23,6 . 1942 . . .951.93 ___ _76_._. 16,25 . 1107.,67 343 _ 671  .080g 285
2000 203 2 21.7 1764 919.3% 77 14,59  1077.60 327 669 7 L0803 232
——- . 4000 . 207 . .2 . 19,9 . 14,5 _ 887,67 ___ 71 . 12,26  1047.73 _ 307 667 009 319 _
5000 212 2 18,0 12.0 856,88 72 11.12 1018,62 294 665 T .00] 350
—.. 6000 . .203 .. 2 16,3 . 11.3 . . 826495 ____ 72 . .10.06 989,20 . 28l _ 663 <001 67 _
7000 183 0 14,6 9.9 797.89 73 9.16 960029 270 661 2003 25
_____ 8000 ... 72._._ 1 .. 1266 ..... Te3 . 769,66 ___ 70 __ T.81 _ 933,76 __ 256 _ 658 003 45
9000 102 5 10,6 - 4.8 742,21 . 68 6457 908,02 243 656 .085 114
—.~10000 _._110 ... 7 Bab . . 4eh . T15.55 ___ 76 _ 6,44 881,38 236 654 _ o008 134 _
11000 110 7 6,2 2.0 689.67 74 5.49 856,61 225 651  .00p 99
- 212000 o101 ... 7 8,6 . w02 . . 664.54 . _T1 __. 4,70 . 830,67 215 | 649 .00z 388
13000 93 8 3.0 242 660,16 69 4,09 805,23 205 647 o002 45
e 14000 ... B9 9 . 1.7 .. w46 . 616,56 .. .63 __ 3,43 779,40 .. 195 _ 646  .082 58
15000 64 9 ol «B,3 593,70 53 2461 755,42 185 6464  .081] 345
16000 9 .7 =2,2 . =115 . S71.53 . 49 . 2,02 733,70 177 641 4,003 234
17000 76 7 “bo7 1342 545,99 51 1.78  T12.62 170 638 ,00] 3¢3
~..18000 __ 77 . 8 6,2 1543 . 529,11 .._. 49 ... 1,52 . 689,70 164 636 .00z 78
19000 78 10 8.4 =13.9 508,960 65 1.7 668,55 160 634 ,003 a5
e 20000 __. . T6  _.11 . =10.0 »13e0 ... 689,33 ___ 78  __ 1.85 . 646,61 156 632 .00 Sl
— MANDATORY szst___m_".n__.____“.
ALTITUDE OIR SPEED  TEMP naw Pt PRESS "N
_FEEYT_____DEG . KTS DEG L .. DEGC . MBS _._. _PeT __
— ST3 . 8BS . .5 ._ 26.4._. 326 _ . _ 1000 ._ _ T9__
2038 157 1 23.5 19.¢ 950 76
~—3602 205 .3 __ 2044 . _16e3 .__..__900____ T8 _
5218 210 2 17.6 12.6 850 73
6914 . 193 ___ 0 __ 14.8 ... 10.0 . _.__ 800 __ . 73 __
8697 96 4 11.0 5.1 750 7
-10576 . 31300 .8 .. Te2 . 363 .. __ 700 ... 76
12567 96 8 3.6 143 650 Te
—14690. ... B5 .9 ____ 6. aTel ... 600 .. 56 _
16961 76 7 b, 7 «}3.2 550 s
~19604 . 77 8. e%.1.___wi3e3 ... 500 ... T2

SIONIFICAMT LEVELS

;AL'T 1TUDE.. DIR__SPEED___ YEMP___ OEW PT.__ PRESS_____.XI.I_

FEET DEG KIS OEG ¢ oE0 C M8s
e B0 72901 .. 23.0...1019.30. _376.
847 90 & 24,9 2201 990.00 - 369
——2548___203 2 22,9 . [Teb___ 934.00__ 329
3387 204 3 20,6 17.4 907.00 329
e 4180 .. 207 . 2 1948 . ___ 13,8 .. 883.00 . ..362
10213 111 8 8.0 4o 710,00 238
—-16678 .. 88 9. . 7. ehe¥ ... 601.00 __ 188
15615 81 8 =l.2  eilel 580.60 179
— 17380 76 T B8 ajde2_...542.00__.168
19965 76 11 =980 «j2.8 490,00 187

25



.RA¥INSONDE RUN AN/GMD=}

CAPE CANAVERAL AFSs FLORIOA
20462 20 AUG 1975 e e

ASCENT NBR 0510

ALTITUDE. . DIR SPEED.. TEMP __DEW . PT_..__PRESS _____ RH.__AB HUM.
FEET beG  KTS DEG ¢ DEG € MBS PcT G/M3
— - 16 1190 7 28,7 . 23.7.._.1018.30 . __ 75 ... 21.08.

1000 89 8 25.5 223 984,54 83 19.64
—-2000 ___ 83 .95 .. 26,5 _ . 168 __. 951.,10. __ 62 _ _14,01
3000 87 2 21,8 157 918.57 69 13,13
. 8000..._ 109 . 1 . 20.0 . 14.2.. ..B886,90 ____ 69 212401
$000 169 3 17.7 11.8 856,12 68 10,30
S..6000 .. 162 ___ .3 16,3 . 10.9 .. B26419 ___T0 ... 9.77
7000 170 9 15:.6 10:4 797.19 71 9,49
e B000 .. 059 .9 .. 11,7 ... Ta8 . T769.05 __ 77 ... 8.07
90090 129 [ 9.5 5.2 741,54 T4 6.78
—~..lo0c0 ... 118 __ 7 . Tol ... 409 __ 714,80 __ 86 .. 6.72
11000 102 7 5.9 27 688,86 80 5,78
- 12000 . B3 . .9 . 4.7 . 1e2 .. 663,76 ___ 78 5,19
13000 T4 12 2.3 =05 639,40 82 ‘4.64
36000 .89 15 . o5 ____=le7 __ 615,76 ____ 85 _ 4,26
15000 . 72 15 “le6 =842 592.84 83 3.57
- 16000 . B0 . 13 | 3,5 ___ . =3.6 ... 570,60 _.._ 99 . . 3,76
17000 90 11 =5.3 «5,5 549,05 98 3.28
18000 .._ 103 . 9 _ «6.7 ___ =B.5 .. 528,20 __ 87 . 2.61
19000 114 io =8,6 =946, 508.00 92 2642
20000 212 11 __ _=9.2 __=]3.1 ___ 4BB48 _ T3 ____ 1.83 .

N .. ﬁANDATORY LEVELS .

ALTITUDE DIR SPEED TYEMP  Dgw PT PRESS fRH
.---FEET . . .DEG . KIS _ DEG C DEG € .. . MBS __ _PCT _
e S66 .. 95 8 26,8 23s9 . 1000 . 84 .

2030 B2 5 26,5 1607 950 62
. 3577..__ 80 . 1 20.6 .. 158 .. ... 900 . T4 _
5193 166 3 17.4 116 850 69
.. BB8Y __}70 . & 15.5 ... 103 . _ . BOO .____ TI..
£676 132 6 10.3 5.5 . 750 72
.- 10546  __ 110 7 6.2 .. 40) .. . 700 ... 86 .
125136 7 11 3.2 o1 650 8o
14653 71 . 15 . 0,9 __ 3.8 . . __ 600 ___. 83 _
16917 89 11 5,2 B4 550 ]
-~ 19359 ___11% . o =88 _ . oj1e3. ... . 500 __._ 83 _
‘22028 A ¢ 11 =12.1 «19eé 450 %6
SIGNIFICANT LEVELS
.—DIR . SPEED .. TEMP .._ DEW PT._A__FRESS.‘_N_III_.
CE® KIS peEG ¢ DEG C MBS
16 _.11e -7 28,7 - - 23,7 1018.30---.382
722 91 8 2642 2460 994,00 38)
S209% . 82 .5 ....24,5 . 16c4 ... 948,00 _ 325 __
3520 77 1 20.7 1641 902.00 317
6520 — 167 .. 6 .. (5.4 ... 9.9 ... Bl11.00 . —. 273 -
253 17y 1 15.6 i0.6 790,00 269
8002 .. 159 _ 9 . 1l.7 .. Te8 .. .769.,00. . 258 ..
16298 115 7 64b 5.0 707.00 238
11769 oo BT . —. 8 .. 8.4 _:.. 146 — 670,00 .- 220
16949 72 16 1,5 wto3 594,00 192
15666 - 77 _ 14 . 0266 . =269 - . B78.00 . 193 —
16442 84 i2 wd o wbob 561,00 184
1RB89% 3113 ...18 - - «8,8 —~-~:‘02»~——»5l'o°§-~~-l.‘--
21199 91 11 ©16.8 =78 466,08 148

26

G/M3

1136.58
1104.62
1077.03
. 1046.87
1019.26
988445
956424

935.60

909.84
884.50
856,40
829.08
805.85
. 781,33
758,42
734,89
712,14
689,07
667,39

. DENSITY. ____

_1162.67 . .

643,68

N

369

. 329

318
305
289
219
270
258
245
239
227
217
209

19¢
188
180
171
165

/R__

382

201 |

156

636
634
633

SHEAR _

ISEc

. 0
.005

+008
+ 008
.002

oOOé_

2001
-016
s003
2008
2002
200

2008
c006
<005
<002
005
0005
005
2003
« 002

DEG

0
26

280

240
247
188
141
175

46



RAWINSONDE RUN AN/GMDe)

TCAPE CANAVERAL AFS» rLoniDA
23422 20 AUG 1975 . . . .

ASCENT NBR 0511

_ALTITUDE . DIR. SPEED .  TEMP. _DEW PT PRESS RH

T T s:cnxrlennt LEvELS

ALYITUDE ___DIR __SPEED__ TEMP.___DEW. Pr__.__pn:ss__.__xtn_
FEET DEG KIS DEG C EG [ Mes

—16 130 3 26,5 . 23,0 1019,00.— 308

1870 144 7 25.1 18.8 956000 b2
052 140 S 20,5 1647 ___ 886,00 .. 316
4667 130 4 1e.o 155 867.00 399
— 6638 115 .5 ... 14,5 13.0 . 814,00 207
7270 110 S 13.0 8.7 790.00 o8
e 8051 N1 — 6. 114 .. 107 768,00 —_. 268
11416 33 10 6.7 3.1 679.00 228
~13257 95 11l . BeB . Je® . 634,00 _ R11
16805 96 9 4.8 b ol 554,00 182
- 21497 100 .10 iR, _«jBeb __ 461.00 . )58

AB HUM___DENSITY _ _
FEET DEG KIS DEG C DEG C Mas pcY G/M3 G/M3
e 160130 0 3. 26,5 . . 23,0 . 1019.00_ 81 ... 20.30. 1172.44 _
1000 144 7 25,7 21.1 985,10 76 18,21  1137,37
2000 .. 144 T . 24,7 .. 18.8 __ 951.69 ___ 70 15,75 1103.58
3000 142 6 22.2 18.4 919.19 79 15,56 1074,84
.. 4000 .. 140 . . S 20,6 .. . 16.8 _ . 8B7,62 _ . 19 14,09 1044,12
5000 127 4 17.3 1504 856,82 88 13,03  1019.81
e BGOD 118 . 5 . 15.3 C16el 826.84 . 92 . 12,08 991417
7000 111 ] 13.5 101 797.71 80 9.40 963.93
e 8000 . 111 . 6 _ 11,5 . 10.5 769.41 . 9% . 9.70 935,69
9000 117 1 10.1 8.4 T41.94 90 8.47 907,54
——-10000 .- 110 .. .. 8 _ 8,7 4.9 . T15.29 __T1 _ 6.68 880,23
11000 97 9 Ted 3.7 689.48 77 6,16 852,31
—- 12000 .. 92 . 10 .. 5,4 .._. 2,2 664,46 ___ B0 . _ 5,56 827,64
13000 94 1 246 1.1 640,13 90 5,22 805,59
e 14060 . 99 11 L 6 .. . &3 . 616,50 ... 98 .. 4,96 781,46
15000 101 11 «0e9 «1.8 593,59 94 4,27 757,06
16000 .. 100 10 . «2,8 . =3,0 . 571,39 _ 99 3.94 733,91
17000 93 9 502 =542 549,83 i 3,36 712,85
. .18pn0 . 79 . 9 aTed «Tel . 528.94 __ 180 .. .. 2.93 . 690.8])
19000 67 8 «8,7 «8e7 S08.7¢ 108 2.59 668,63
20000 .73 ... 8 w104 . =i0.% . 489,01 ___160..__ 2.29 647,06
MANDATORY_EVELS
ALTYTUDE DIR SPEED TEMP  OEW PT PRESS =~
—FgEY. ___DEG_._ KIS __DEG C _..DEG C _= MBS ____ PEY_
—— 563 - 141 .6 _ 26,1. .. ..32.0 1000 . 7¢_
2048 144 7 2446 18.8 950 1]
—— 3908 1415 _ 21,2 1Te4 ______900_.____ V9.
5216 125 4 16,9 15.2 8S0 %%
— 6908 .- 112 . -5 .. 13,6 - 105 ... 800 82 .
8687 116 7 105 9.4 750 73
—10568._102 ... 9 .. 8,2 ... 43.._. 700 .77
12565 92 1 3.9 1o4 650 84
14685 100 _.-11.__w0,.% -)ol 600 _96 ..
© 16954 93 s 5,2 8.2 §50 joe
~m!9395 - 65 — l-——--’.! -_-.-9.5.--m_".soo____.10¢.

/R

N

360
339
a3z

nr_.

306

. 294

2ve

Vs
KTS

380 _

268

255
238
228
219
213
206
196
189
181
173
166

674

673
672
670

668

664

. 662

600

657

656
654
653

. 650
847

189

645
643
641
638
635
633
632

.ogg
0

Ioog
000?
«002

__.002

-00!
.00)
«002
«00

'Dos
00

008
«00

~005
.092
<003
2004
«0®

S

. SHEAR
7SEC DEG

L0
153
3)e
3a6
333

4

173

70
199
141

12

46

56
122
165
193
287
Jas
344
324
190

27






APPENDIX D

- WINDSONDE DATA
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30

TEST NBRe 03396

% INDSCNDE

CAPE CANAVERAL AFSs FLA,

141572 19 AUG 1975 | .
ASCENT NBR, 0000
7/
ALTITUDE DIR SPEED SHE AR
FEET " DEG KIS /SEC  DIm
16 320 7 0 0
1000 295 10 .009 250
2060 296 14 006 300
3090 2684 11 007 152
. 4000 _ 2712 10 004 174
5000 272 10 001 /2
5000 2R3 ] 2004 5R
7000 270 5 006 119
8000 248 2 .005 109
9000 146 2 2006 103
_loo0s0 138 2 .000 57
11000 77 2 004 25
12000 20 6 .009 35
13000 8 8 004 337
1e000 1 9 L0033
15000 27 9 L007 115
16090 52 9 006 121
17000 30 6 «007  26R
18000 17 7 «003 324
12000 25 9 +003 67
20000 17 10 006 347
TEST NBRe 03396
¥ INDSONRE
CAPE CANAVERAL AFSs FLA,
16572 20 AUG 1975
ASCENT NBR, 0000
ALTITUDE DIR SPEED SHEAR
FEET DEG  KTS /SEC  DIR
16 8o 6 0 0
1000 124 7 .008 184
2000 105 2 .009 309
3000 244 | 004 271
... 4000 206 4 .005 195
5609 195 3 «002 55
6090 159 2 «003 55
7000 180 3 003 2113
R000 232 3 .004 315
9010 208 1 0004 26
10006 88 1 2004 99
11000 B4 6 .008 A3
12000 po 6 01 151
13000 56 5 .006 272
14600 39 5 .003 334
15000 74 5 005 157
. 16000 91 5 002 167
17000 104 2 .005 263
18000 50 3 »004 4
15090 53 4 2002 60
20000 75 8 .008 92

. 21172
ASCENT NBR,

TEST MBR. 03396

HINDSONDE

CAPE CANAVERAL AFS»e FLA,

15122 20 AUG 1975

ASCENT NBR,

ALTITUDE
FEET

16
1000
2000
3000

-- 4000 ..

50nQ0
. 6000
7000
£0nd
anpo
10009
1os0
12000
132000
1,000
15000

. 16900 .

17000
180499
19000
20000

0000

DIR SPEED
DEG  KTS

60
60
252
259 1
24t
203
176
171
176
174
142
118
91
61
78
76 1
71 .
106
54
10
18

RS SENDIO2NOOCVIDTTOUNOO~NNEWN

SHEAR
/SEC

0
'002
«015
«010
«005
«011
«007
«004
001
«003
<006
«005
«005
.005
2005
« 004
+005
007
<0056
«007
«004

o1IR

o
241
246
265
125
127

SA
162
222

0

39

15
359
342
109

71
269
214
341
I

a5

TEST NBRe 03396 0-5MIN WINDSONDE

¥ INDSONDE

CAFE CANAVERAL AFSs FLA,

ALTITUDE
FEET

16
1000
20900
3000

- 4000

S000
60n0
TunQ
8000
9060

~— 1¢020 .

11000
12060
13000
14090
15600
14000
17000
- 1s6ong
19070
20600

20 AUG 1975
0000
DIR SPEED
DEG KIS
120 )
142 12
143 10
187 5
197 3
112 1
193 1
131 4
110 6
101 6
132 _ .. 8
127 8
104 6
77 12
67 15
57 16
78 14
108 11
123 a
116 15
132 9

SHEAR

/SEC DIR
0 0
«009 178
.003 313
012 294
«003 3sp
<005 32
«002 230
005k 11?7
«005 87
« 002 40
o007 184
« 001 26
«005 3s1
«012 56
<007 3?7
« 102 12
006 200
©W013 211
+ 0056 2“?
.003 an
005 220



APPENDIX E

JIMSPHERE WIND PROFILES
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TEST NBR 6300 -

JIMSPHERE WIND DATA
_CAPE CANAVERAL AFSs FLA.
19222 19 AUG 1978

ALTITUDE
FEET

16 .
200
400
600
800
1000

1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
3800
4000
4200
4400
4600
4800
5000
5200
5400
5600
5800

DIR
DEG

- 320.0

~ 6000 - -

6200
6400
6600
6800
7000

- 7200 -

7600
- 7600
7800
8000
8200

- 8400~

8600

/800 -

9000

- 9200 -

9400
- 9600
9800
10000
10200

10400 ..

32

316.0
30600

59.6

679

3643

492

3405

4004
355.3
35046
30046
31501
315.7
300+5
315.9
319.8
301.0
31061}
315.5
308.4
32546
31402
324.2
30967
319.3
322,0
31443
31947
32645
308.1
325.1
305,1
321.9
312.0
325.9
310.1
316.3
305.8
324.2
318.9
320.7
331.6
315:4
328.7
307.0

- 32146

312.4
320.%

KTS

317.3 -

321.8
322.8
31840

SPEED

700

9,00
10,00
11.31
10,36

8,64

5.98

6016

503

3485

§a.51

3097
106236

T.16

8,70

8,35

8.94

9.1‘
10,18

947
10,18
11,01
10,12
11,37
10,24

9,12
10,72
10,30

8,41

9,06

Ge24

7.87

8.53

8,17

9,59

8,41

8,59

9,12

9,71

1440

823

5,74

- 7670

§.80

~ SHEAR

ASCENT ALTITUDE

wen- JSEC . FPS
SR Pe——— L
0 99,9
S 0 99.9%
._ 0 16,8
(155 1761
20465 17.4
-0 0264 — 1746
0135 18.0
0107 18,40
«0300 16,7
0139 18,9
00354 18.1
+ 0558 18,6 -
00269 173
0223 19.0
.O!95 17.7
0070 19.%
0261 1804
0142 1768
20096 19,2
+0120 1804
20279 19.1
0197 18,1
«0193 17.5
00248 165
0168 17.2
«0137 16.8
0123 16,7
0173 1667
«0108 16.8
0252 - 170 -
s 0744 17.3
20245 17.3
20209 18.1
0175 - 17.9
#0206 177
— 20196 175 -
«0087 17.8
20150 - 1767
0301 17s1
- «0096 —- 1567
«0212 16.7
wnee 30198 —— 1706 --
+ 0223 17.7
—- 20164 - 18.8
0227 17.7
20141 - 18.3
«0090 17.6
s 00129 - ~-- 1706 -
0127 18,2
00269 !ec‘
00195 18,8
0173 .. 1749

FEET

10600
10800
11000
11200
11400
11600 -
11800
12000
12200
12400 -
12600
12800
13000
13200
13400
13600 .
13800
14000
14200
14400
14600
14800
15000
15200
15400
15600
15800
16000 -
16200
16400
16600
16800
17000

17200 -

17400
17600
17800
18000
18200

18400 -

18600
18800
19000
19200
19400

19600 - .

19860
20000 -

DIR
DEG KTS

331.6
323,
315.9
32105
32304
339.8
348.2
342.0
3.9
358.3
362
4000
39.2
3261
38.3

- 4le6

3002
11.9

35841

3‘1.0
33344
3093
2963
281.3
29443
233.3
324.7
270:0
29843

- 330.7

310.0
355.6
31246
35802
35743
25401
14401
130-.9
110.5
9?.6
93.6
81.0
Tdel
33.4
37.9

346.2

69,6
10402

SPEED

T+52
9,24
8005
8417
8,53
6022
9,06
7493
T.76
705
7.82
8,64
8a.17
6499
Toll
8,23
6451
4091

 5.03

7+58
4+91
675
2.19
2.07
243
z.ol
1,00
1,00
3.79
$5e33
3.67
3461
1.00
4426
1,07
1,00
1,89

- 3073

4074
4691
450
4048
3.14
1.12
1,36

- 199

2.13

- 3043

SHEAR ASCENT
/SEC FPS
00?05 173
20177 1667
00135 17.4
20067 - - 1564
00035 1703
20264 1609
.0261 1769
0125 177
20250 17.4
#0085 177
00615 17,5
+0085 16.8
'0943 15.7
20125 15.9
20063 16,1
- 00107 o 1508
0195 156
00202 15.9
00102 15.0
«0234 1546
00253 1646
« 0260 16.8
0400 178
20045 . 1648
0052 1649
+0192 - 1701
+0186 1662
e0N69 .- 1606
00258 16.9
00253 167
20196 1768
20239 - —- 1740
#0270 17.8
- 00326 - — - 17a4
<0270 17.5
0125 --- --1745
«0194 16.8
20163 — 1700
«0150 1641
- 20094 - ——--16,0
00946 15.2
s0047 - 15.8
«0150 15,7
0205 15.8
20022 16.4
e0133 - 15,8
20230 15.4
20177 .-~ 1S.4



TEST NBR 6400 -
JIMSPHERE WIND DATA

- CAPE CANAVERAL AFS, FLA,

16222 20 AUG 1975

ALTITUDE

FEET

16

200
- 400
6090
800

1000

—1200 -

1400
- 1600
1800

—- 2000 -

2200

— 2400 -

2600
-—- 2800
3000
3400
-~ -3600
3800

—- 4000

4200

3200 -

4400 - -

4600

PR ‘aoo_ -

5000

5400

%800

—- 6000 -

6200

5200 -
5600 - -

BEPYYT p—

6600

— 6800 ...

7000

——-7200 -

1400
--—7600
7800

— -8000-

8200

— 8400 -

8600
9000
—- 9200
9400
—~-- 9600
9800
-- 10000
10200
10400

8800 -

DIR

DEG KTS

6000
6160
6le0

. 620

39.5
357.8
309.4
277.9

-257+5

2474

- 26904

26500
2773
26848
257.4
269.7

- 26200

259.5

- 2510

239,.3
212.4
2177
215.9
199.6
1979
208.8

185.3 - -

190.8

2111 -

154.2

178.2 -

17367

162.3 -

18043

1757 -

1703
186.2
17246

1848 ..

188.1

- 18247

19843
1773
208.2
17042
191.9
156.8
163.8

14761 -

14340

- 1887

112.3
127.2

ASCENT , y11ype

SPEED SHEAR
- - /SEC . FPS

500 - 0 - 99,9
6400 0 99.9%
6000 -~ - - 0 —— 99,90
6,00 0 99,9
4238 — - 0 - - 153 -
2¢84 «0249 19.6
1418 -~ 40188 ——— 167 —
3,88 06241 14,6
$.27 »‘~-QO!81 '''''' 15.6 —
6022 s0114 15:6
7405 - 00226 - 1569 -
9441 0206 16.8

- 888 - 00172 - e 1T 0
6,22 «0239 17.2
8076 - - - 40250 —— 1649 —
7499 0163 17.8
Telb - - 00110 - - 1707
1060 #0291 18.7
7.76 - -~ 00265 - ~— - 1Tel
6445 +0163 18,1
805 - . 0313 -~ 1845 -
8,64 «0080 178
6,93 00148 - 179 -
€99 0166 177
8653 -— 00132 —— 1761 —
6,99 «0177 17.7
6075 -— 00235 ——— 1T eb-—
6069 0052 16,7
4003 - 0274 —- 1749 —
2484 0290 178
He86 ——— 00215 — - 1T eP—
4032 «0056 176}
6063 90218 1T T—
Te52 00202 1746 -
6022 -—— 00119 ——— 173
8.88 00?231 16.08

~ 7087 -—— 00211 ———1Te)—
Tell #0159 17.2
Be23 - 00165 —— 16e8 -
§,37 00225 17.8
To05 — .-~ 20135 ——— 168 —
5,80 «0180 10,9
5057 -——-00175 —— - 1643
4.80 «0239 17,8
3008 -~ 40255 ——-16.9 -
3,61 «0119 168

- 2019 —- 00191 — - 1649 —
4,80 00224 16.8
2025 ——-00230 - —-- 166
4,32 0174 16.8
Qold - — . c07169 - . 16,95 -
3.37 00240 1761

366l —  o0078.- —— 17,7

FEET

10600
10800
11000

11200 - -

11400

DIR
. DE@

9649

- 120098

11600 - -

11800

12000 - -

12200
12400
12600
12800
13000
13200
13400
13600
13800
14000
14200
14400
14600
14800
15000
18200
15400
15600
18800

16000 -

16200
16400
16600
16800
17000

17200 - ---

17400
17600
17800
18000
18200
18400
18600
18800
19000
19200
19400
19600
19800

108.7

-~ 11563

116
88,9
99,1
86.3
9702
82.9
96.8
Té4.2
83,1
- Tle2

T7.5
- 7205

Tlel

7969

T7e4
.- Tbeb
92.2

1

91.8
89.3
88.4
93,0
876

-~ 84e2

752
58.9
88.5
33,1
9€.8
i9.1
1560
32606
9,8
333.7
329.5

KTS

- 8349 .

330.2 -

34162
349.4
2.8
10.0
3.2

147

ASCENT
FPs
17.8
169
178

1606

1604

1609

1602

- 17.8

18.7
168
1651
17.8
16.1
168
163
16.7
16,9
158
16,8

- 1602

6.8

1804

165
183
b4 7% ]

-18+8

SPEED SHEAR
/SEC
Ss03 0225
- 6el0 - #0211 - .
AoTh +0143
7622 - —- 00214
.80 0124
- Tell - . 00239
6028 0121
675 - - 0128 ..
6063 «0106
Tell —--00150 -
Te46 20153
693 «0243
8,29 20150
651 0197
8,88 20211
- Te4k0 -—- 40138
11,25 «0328
9.12 20224
10,89 #0150
8,94 00167
9,59 0220
9.35 —»«00]]8»
8,095 0148
9.35 .0!1‘
9,06 0027
11,49 20217
9.24 «0208
1030 -.-60699
Te16 -0289
7.58 «0180 . ..
2043 «0470
2607 «0178
2,55 00205
1,66 -~ 00226 -
2+:31 l°Q6°
2,96 20391
320 +0193
holé 00206 -
3.26 ¢0076
5087 —- 00195
$:62 « 0089
6099 — 20138
758 00!52
770 « 0085
.035 0.096
8,83 —-- J8016
7.64 9158

1663
16.8
17.8
17.8
178
17s1
1764
18.3
6.2
16.9
%7
18,7
1406
149
164
14,8
1409
136
13.8
fhel
342

33



-TEST NBR 3396 . ... ... ..
JMSPHERE WIND DATA . .
CAPE CANAVERAL AFSo. FLA.
1709Z 20 AUG 1978

ALTITUDE DIR SPEED SHEAR ASCENT  ALTITUDE DI1R SPEED SHEAR ASCENT
FEET DEG KTS - - JSEC ... FPs. _._ FEET DEG KTS /SEC FPS
16 80,0 6000 - 0 .- . 99.9% ___ 10600 81.3 409} #0207 16.8
200 10640 6000 0 99,9% 10800 92.7 687 «0195 1800
400 - 11060 T600 - —0n. 0 - . 99.,9% ... 11000 3.5 5039 0125 17.2
600 11648 8,00 0 99,98 11200 - 9lel - 6081 - 00122 - 1800 -
800 121.0 7600 - - 0 99,94 .. 11400 110.0 6475 «0189 161
1000 12400 7000 0 99,9+ 11600 .- 88,8 5.98 «0207 - . 1746
—e 1200 .. 125.0 . 6,00 —-——— -0 ... 99,909 __ 11800 23.9 6081 20086 16.0
1400 1230 500 ] 99 ,.9% - 12000 - 10l.1 7605 - - <0076 -~ -~ 1666 -
1600 116.0 3.00 0 99,9% 12200 1033 5.68 «0120 1696
1800 112.0 2000 0 99,9% -12400 ——— 69¢7 - — 4097 . -00264  —— 1645
2000 291.0 1062 0 . 17,7 .. 12600 $7.0 5427 #0098 15.8
2200 24367 1.30 <8996 176 12800 --.. 51¢5 . 8s57 . 60055 -~ 1546
- 2400 27063 . 1400 - —- 60086 ... 1T.® ... 13000 ' 5163 776 «018) . 1609
2600 1662 1,00 00040 17.6 13200 - ——- 678 Tebé - 20074 - 1449
2800 246,5 1.36 - 0114 17,3 . 13400 6103 8,47 20085 1408
3000 19043 1036 <0107 17.8 -~ 13600 ——— 759 - 9,18 —- 90196 —— — 1409
3200 241+2 189 . 40128 175 . 13809 693 84,59 0099 1562
3400 19202 3461 «0232 16.7 140006 ——- 8le3 - 7422 - 00179 -~ 1508
—- 3600 .- 203e1 - 278 ... <0089 - . 17.4 .._ 14200 89,7 6234 #0110 15.7
3800 168,7 4.91 #0255 16,5 - 14400 - — 9600 - 6.99 - .0085 - . -1%5.8-
4000 . 190.0 %5027 «0159 - 16.6 .. . 14600 89.8 7034 0067 1604
4200 178,3 2037 #0253 167 ~14800 ——- 8667 —- 8435 - 0107 ——- 1664
4600 16208 §,68 0207 16,9 ... 15000 8846 7,58 + 0082 15.8
T 4600 1687 4491 20046 170 - 18200 —— B85s0 — - 6681 - — 60097 - 166
. 4800 . 147.7 8626 .. 00149 ... 1T.4 ... 15400 97.9 8,17 +0198 15:9
%000 18161 3.02 00201 1761 - 185600 - B6.7 - . Tebb - .00136 - — 1406
-~ 5200 - 29,8 1001 - 00333 . 1840 . 15800 7400 T.28 «0146 1641
5400 34654 1,00 00064 17.9 - 16000 —— 80e7 - - T.58 00079 ——— 1804 -
5600 - 318 1.95 - eQj42 . 181 - . 16200 1079 4020 0365 17.3
5800 1388 2,31 «0289 1766 16400 - - 13066 - - 266 —— 50174 - 159
~- 6000 - 21602 - - 1,36 --— 0203 - 16,9 .. 16600 110.5 3,49 20112 178
6200 17602 2.72 #0161 17,8 = — 16800 -.— 1384 - .. 356) - 0146 ———— 1Ts8
6400 20409 3,97 - 0}68 . 176} 17060 i22.1 3,08 00097 174
6600 21245 2496 00095 18.3 --17200 - 10509 -~ —- 3626 . --- 20075 - —— 16.2.
- 6800 .- 1%6.6 316 -~ o00T2 - - 1Te2 ... 17400 83s1 2055 00112 149
70060 245-8 2001 «0197 16,9 — 17600 - 8269 -~ bold - — 0132 . —— 157 -
-~ 7200 - 19%.8 1,80 - . 40181 NS S Y P 17800 . 80.0 3643 00060 1%e1
7400 239.7 2449 o8172 1703 --18000. —— 6562 . .28 - 00262 - 15.6
7600 28340 1.95 0141 . 17e4 .- 18200 58.8 %51 20081 9.1
7800 22201 2025 «0178 1641 —18600-—— 5605 - 4097 —-—-20050 15,3 -
- 8000 250.6 2.07 - o087 . 1608 ._ 18600 Tieh 6,28 20208 15.6
8260 260:4 107 o092 16,9 . - 18800 ——— 8762 - Toll -~ 60117 —— 18,7 -
—- - B400 — - 24801 -- 2,96 -— 50163 —— 166% ——_. 19000 8790 - T.58 00040 16.2
© 8600 285.6 320 «0163 17.8 - 19208 - 8368 - 7688 - — 00040 ——- 18,9 -
8800 - 2587 . 290 . 0122 .- 17.9 ... 19400 91e7 9.41 +0184 1407
9000 25593 3.02 «0018 163 198600 ———- TPo8 —- 9,24 20167 1668 -
- 8200 - 310e4 160 - 50212 . .. 16,85 . ... 19809 8607 16,67 0970 173
9400 2147 1,00 207131 16.4 - 20000 —— 80s) — 870 --— 0116 — — 16,7
— 9600 - 2276 - 1501  —— 0008] -~ 16T -—
9800 302+% 1,00 +0100 16.8
-- 10000 - 302.2 207 - 00242 - 1606 . ..
10200 9748 . Bek? «0040 . 1608
10400 - 81.. ' ’." - 00040 Lot 16.8 ..

34



- JEST NBR 3396

JIMSPHERE WIND DATA
- CAPE CANAVERAL AFSs FLA..
21372 20 AUG 1975

ALTITUDE
FEET

16
200
400
600
860

1000
1200
1400
1600
1800

2000 - --

2200
2400
2600
2800
000
3200
3400
3600 -
3800
4000
4200

- 4400

4600
4R00
%000
- 8200
S400

- 5600 - -

5800

- 6000 —--

- 6200

. 6460

6600
6800
7000
- 7200
7400
7600
7800
8600
8200
8400
8600
4800
9000
9200
9600
%600
9800
10000
lo2n0
10400

DiR
DEG

120.0
119.0
13360

14349

146.8
140.9
139.6
147.3
145.0
144,7
138.0
146.1
144,2
150.5
151.1
165.3
171.5
197.8
179.%
162.1
160.7
182.0
159,.2
137.0
135.8
118,3

- 106,.3

86.4
8leb
112.5
92.8
18.‘
111.1
6641
112.7
92.8
10003
104.8
925
99.3
7807
102.2
93.8
105.%
93.6
88.8
100.8
86.2
96,1
115.2
114,58
117.5
13343

KTsS

SPEED

8,00
700
8,00
13,32
11.01
12,85

- 13409

- 580 -

10,60
12,43
13,09
10.01
11,49
8.‘1
9'53
7.82
6016
6481
4068

4050

4.80

4409
5.51
6e¢S1

- Be74

5:39
6022
6045
4.62
4eTh

3437 -

1.00
3,08
2013
2449
4,62

- 2066

Se51
562
6075
5627
639
687
6034
Tobhb
6016
639
657
‘.68
616
643
Tedé
8,29

/SEC . -.. FPS. ...
0. - 99.,9% ..
0 99,9% .
[ 99.9%
.0 1764
00202 - —- 18,2 -
+0188 1846
»-.0030--~—»—15.5~—«
0245 17.7
20156 177
«0060 1801
- #0290 —— 1861 - -—
+0181 17.8
0289 -~ 1841 .-—
00!45 17,1
20142 - - 17T -
00204 16.4 .
+0075 - 170
« 0280 17.4
».0170 100 & ——
«0170 17.0
-0928 cee e 1TeB - o
<0149 1647 y
00197 - -~ 163 -
0213 16.3 i
-00061 —-- 1606 -
0148 1643 ‘
- 00126 - —-1642 —-
0184 167
«0160 - . 15,8 - -
#0201 17.1
"'0!66 - 1841 —-
00226 176
00213 —— - 16T v
-0]86 16.9 o
- 00158 m 1604
c0!99 1764
~e0161 ~—~ 1860 -
'0239 17.8
00!02 - 1768 -
«0118 1663 -
+0219 175
00224 17.5 -
<0090 - 180y -
«0123 1706
20156 17.9
00121 17.2
00110 17.8
00137 167 .
o177 16,7 -
«0195 18.2
. +0828 1646
«0092 1660
<0196 ~ 1640

SHEAR

ASCENT

ALTITUDE
FEET

10600
- 10800
11000
- 11200
11400
11600
11800
12000
122n0
- 12400
12600
12800
13000
13200
13400
13600
13800
14000
14200
14400
14600
14800
15000
15200
15400
15600
15800
16000
16200
16400
16600
16800
17000
17200
17400
17600
17800
18000
18200
18400
18600
- 18800
15000
19200
19400
- 19600
19800
20000

DIR

‘DEG KIS

130.3
12745
1276
12801
131.8
130,61
10646
109.9
97.7
T7+0
78.8
68.2
81,9
796
933
91.0
876
80,5
8lel
713

66.8

73.8

7400

7900

7847

8l.3

9303
1075
115,3
13347
12%¢4
130.1
128,7
126.8
12340
12141
114.1
115.%
12644
12451
12647
14149
142.8
14407
137.3

133.6 -

14861
139.¢

SPEED

7.82
T040
9,18
10,30
9,18
9.53
8,64
7428
9,18
699
924
7.87
7,93
9,06
9,53
8,82
13,26
11,49
18,00
18,59
19,48
18,30
17441
15.75
14457
12,55
9,06
9,18

SHEAR

35

ASCENT
/SEC FPS
«0050 1660 .
0051 - 157 -
20150 16.9
- 20096 -~ —-1665 - -
20107 15.9
20035 16,5 -
20317 173
»0120 185 . —
+0213 19.1
+0306 —— 1750 - —-
0191 19.1
-0!78 e 1863 ...
0158 17.3
»0101 174 -
«0192 1804
20067 .. 1863 .
«0380 1701
20701 18.4
« 0550 1863
00270 . .. 1%9.4
20142 1946
60217 18.3 .
20079 19.5
+0183 16.4 -
00}.01 14,7
«0174 1402 -
+0355 13.3
00191 ceem - 1604 ...
<0174 1660
- 00326 ... 15.2 —
0229 1641
«0120 15.4
-0036 15.7
#0123 - - 16.0 -
0087 1Se4
<0040 14.8
0177 15.9
« 0255 15.8
0225 15.4
0028 ... 14,9 ___
«0100 16,9
«0285 17.3
20166 1646
.0!3‘ S U-7Y Y.
«0138 17,1
00226 — 1747
00265 1861
00187 .. 174 .






APPENDIX F

TOWER DATA
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38

Symbol
DIR

DIR DEV

DP

GST

INT

Lapse Rate

RH
SPD
TT

5 PPM

10 PPM

99,99.9
999 999, 9

Symbols and Units Used on Tower Data

Computer Printout

Definition

Wind Direction

Standard Deviation

of Wind Azimuth Angle
for Specified Data
Sampling interval

Dew Point

Highest wind speed
during specified
data sampling
interval

Data Sampling
Interval

Temperature Difference
between the 54' and 6'
levels

Relative Humidity

Wind Speed

Temperature

Downwind distance at which
the ground level pollutant
concentration is 5 parts

per million (5 PPM) for
an assumed ground level
emission rate of 1,000
pounds per minute.

Downwind distance at which
the ground level pollutant
concentration is 10 parts
per million (10 PPM) for

an assumed ground level
emission rate of 1,000
pounds per minute.

Missing data

Units

Degrees measured clockwise
from north (09)

Degrees

Deg. Farenheit (OF)

Knots

Minutes

Percent
Knots
Op

Miles

Miles

®



TEST NBR 00000

WIND SYSTEM TULER DATA

LAPb CANAVERAL AFS, FLA'

YR MUN DAY Timg INT

8
B
e
e
T

8
e
not
13 e

7 8
e
i
o
T

8
-—?!7 8
T e
">Z’ Vﬂ
o
__i5 —.;
i 7 .8
—“i’ 5
Bt

75 8
EES

" 8
S

)

20 1230 30
20 1300 39
20 133 3o

29 1400 39

20 1439 39
20 1509 3
20 1530 30
20 18090 39
%0 1630 30
20 1709 30
20.4790 30
20 1800 3¢
20 1839 30

20 1900 30
20 1931 39

20 20600 30

20 2030 30
20 2100 30
20 2% _3%
20 2200 39
20 2238 30
20 2300 30

20 2330 30

a3 3

21 10g 3¢
21 139 3

21 208 3p

TWR
NBR

106

106
106
106
106
106
106
106
106
106
106
106

106
104

106

i06

7% 8 21 230 3¢ 106

75 8

¢l 300 30

106

13 rr 54 FT

BIR SPD uST DIR _SPU

(295)

24 1 99 999 99

St 999 99

B3 2 99 34 3

999 99

341 2 99 333 3

999 99

308 3 99 302 §

999 99

327 2 99 313 3

999 99

29 3 99 14 4

999 99

63 8 99 46 7

: 999 99

S¢ 5 99 76 o

999 99

%8 85 99 85 7

999 99

100 5 99 88 7

999 99

104 6 99 9 &

999 99

102 6 99 B @

999 99

89 3 99 89 /

Tt TTt 999 T 99

89 5 99 68 7

999 99

9 8 99 79 7

. 999 99

&7 5 99 73 7

S 999 99

%8 S5 99 83 7

999 99

126 6 99 109 9

$99 99

135 5 99 120 ¢

R 999 99

148 5 99 129 8

999 99

1%1 4 99 133 7

: 999 99

167 3 99 148 2
et See 99 -

147 2 99 132 4

: - 999 < 99

270 4 99129 2

T o999 - 99

130 2 99 126 4

999 99

143 2 99 134

999 99

122 1 99 116

o 9997799

139 1 99 17214 %

: 999 99

166 2 9% 138 &

- Q90 - OV

0
- ye-3

P 1
o bl <o -
QN CING T € LTI D

<

4

9 999

DIR bPD:GST
(394)

999
Y99
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999.
999
999

2 999

999
299
999
999
999
999
999
999
999
999
999
999
999
999
999

4 999

999
999
999
999

999
999
999
999
999

999
999
Y9
999

v99
299

v99
999

ve

99

99 -

99
99
99
99
99
99
99
29
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

99 -

99
99

99
929
99
29
99
99
99
99
99
99
99
Qa

99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
9?9
99
99
99
99
99
29
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

29
29
9

99
99
99
99
99
9

99
99

oo

162 FT ?04 FT

DIR SPp GST

1492

999
999
999
999
999
999
999
999
999
999
999
999
999
999
9972
999
999

99y.

999
999
999
999
992
999
999
999
999
999
999
9%9
999
999
999
999
999
999
999
999
99¢
999
999
999
999

999 ~

959
999

999
999

9 999

999
999
999
999
999

? 999

99¢
999

non

99
99
99
9
99
99
99
929
99
99
99
99
29
99
99
99
99
99
99
99
929

‘99

99
99
99
99
99
99
99
9¢
99
99
99
99
99
99
%9
9%
99
99
99
99
99
99
29
99
29

99 -

99
99
99
99
99
99
99
29
99
an

99
99 -

99
99
99
99
99
9
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
39
99
99
99
99
99
99
99
99
99
%9
99
99

929
99
99
99

99 -

99
99
99
99
99
99
M9
99
%9

an

T

72

78
78
79
79
78
73
79
8
8o
79
81
82
82
81
79
79
89
79
78
77
77
76

’s

73
72
72
71
71

6FT &FT 54FT LAPSE 5 25

bp- 0P

999 999
999 999
999 9%9

999 999

999 999
999 999
999 999
999 999
999 999
999 999
?99 999
999 999
999 9%9
999 999
999 999
999 999
999 999
999 999
999 999
999 999
999 999
999 999
999 999

999 999
999 999
999 999

999 999

999 999
999 999

RATE

2,4

W7
%
0
%
6
0

00,2

®0,8
904

0
00,8
1,0
®0,9

AIU.7

'3
'S5
vl
' 9
1.4
1,8
1,9
2,2

3.0
4,2
4,0
4,4

5.9

sls

PPM PPM

»%6.8 7,4
14,5 6,4
12,8 5,6
11,8 5.2
13.5 5,9
13,5 6,0
19,5 8,6
16,14 7,1
12,7 5.6
14,6 6.5
23,6 10,4
12,6 5.6
12:2 5.4
12,4 5.5
13.0 5,7
16,6 7,3
is,8 8,3
16,7 7,4
21,4 9,4
22,4 9,9
26,2 11,6
"28.9 12,3
23,3 10,3

-_}5.7 8,2
29,7 13,3
27,0 11,9
‘22.3 9,8
31,5 13,9
37.4 16,5

DIR
DEV
56,4
28,10
27,9
34,8
22,9
34,1
5.0
9.8
132
10.8
2.4
13.¢
12,9
13.0
12,9
12,0
8,8
9,9
7.4
9,0
6,6
9,3
13,9

20,0
25,4
68,6
44,9
20,3

sS4
kad
74
7?7
78
79
79
79
78
79
80
8c
79
20
81
81
8o
79
80
80
80
79
79
79
78

78
77
76
76
77
77

3]

39



TEST NHR 00000 . :
“HIND SYSTEM TUWER DATA TomTmr o T R o
CABE CANAVERAL AFS, FLA,

YR MUN DAY TIME INT TWR 12 FT 54 FT 162 £1 284 FT of T 6FT B4FT LAPSE 5 25 DIR 94 FT

) NBR DIR SPp uST DIR SPD GST DIR SPD GST BIR SPPGST YT Dp DP RATE PPM PPN DEY TV RY~
- (295) L LY (492) L
75 8 20 125p 30 108 281 1 99 287 1 3 999 99 99 999 99 99 77 999 999 0 4i.0 4.9 46,2 77 99
o : C © 999 799 99 999 99799 999 99 Tg9 T T T T T o oo T T
75 8 20 1300 30 108 337 4 99 350 2 4 9V9 99 99 999 99 99 &g 999 999 ei,0 9,2 4.1 37,3 79 99
: 999 99 99 999 99 99 999 99 69 N i
75 8 #0 1330 30 108 299 2 99 309 3 5 999 99 99 999 99 90 By 999 999 ef,4 9.4 4.4 253 80 9Y
- 999 99 99 999 99 99 999 99 99 ’ : - :
75 8 20 14U0 30 108 278 2 99 286 $§ 5 999 99 99 999 99 99 82 999 999 1,6 10,0 4,4 45,1 80 @9
. 999 99 99 999 99 99 999 99 99 ) ’
75 8 20 1430 30 108 256 4 99 310 2. 4 999 99 99 999 59 99 B2 999 999 ei,4 8,3 3J,6 Ja.8 @81 99
: 999 99 99 999 99 99 999 99 99 .
75 8 20 150p 30 108 43 3 99 32 4 B8 999 99 99 999 99 99 82 999 999 81,5 7,8 3.4 43,4 81 99
999 99 99 999 99 99 999 99 99 : -
75 B. 20 1530 30 108 999 9 99 900 ¢ 9 999 99 99 999 99 99 30p 999 999 2,3 0 0 .7 302 9%
- : 999 99 99 999 99 99 999 99 99 T
75 8 20 160Q9 30 108 79 4 99 73 & 13 999 99 99 999 99 99 84 999 999 2.4 8,3 3.7 12,9 @2 99
999 99 99 999 99 99 999 99 99
75 8 20 1630 30 1UB S0 4 99 81 6 1U 999 99 99 999 99 99 B4 999 999 2,3 9,2 4,4 9,8 82 9V
999 99 99 999 99 99 999 99 99
79 8 20 1700 30 108 92 5 99 B3 7 10 999 99 99 999 99 99 84 999 999 2,2 11,1 4,9 5,3 82 99
. : . 999 99 99 999 " 99 99 999 99 99 ~ h
75 8 20 4730 30 108 %4 5 99 86 B 12 999 99 99 999 990 99 8g 999 999 2,4 10,7 4,7 4,9 82 9%
. 999 99 99 999 99 99 999 99 99
75 8 20 180g 30 108 Sg9 35 99 81 7 12 999 99 99 999 99 99 86 999 999 e3,4 7,7 I, 4 5,3 83 9?
: 999 99 99 ¥99 99 99 999 99 - 09 )
73 8 0 1830 30 108 .22 5 99 73 7 11 999 99 99 999 99 99 8¢ 999 999 3,2 7,3 3,2 8,9 83 P2
T o 999 99 99 999 99799 999 99799 o R Lo
75 8 20 190p 30 108 75 4 99 70 6 9 999 99 99 999 99 99 85 999 999 2.9 7.5 3,3 10.9 @82 99
- 999 99 99 Y99 99 99 999 99 99 - :
75 8 20 1931 30 108 83 5 99 74 7 B8 999 99 99 999 99 99 85 999 999 @z,8 10,4 4,6 3,5 &2 99
- : 999 99 99 999 9% 99 9%9 99 99 -
73 8 20 2000 39 108 77 4 9% 68 & 9 9Y9 99 99 999 99 99 84 999 999 4,8 11,6 5,5 7.0 82 99
oot 999 99 99 Y99 99 99 999 99 Q9 : N .
75 8 20 2030 30 108 89 35 99 82 7 10 999 99 990 999 99 990 B3 999 959 ei,7 12,5 5,5 5,7 83 9%
C 999 99 99 Y99 99 99 999 99 Q9 ’ : ’
75 8 20 2109 30 108 114 5 99 104 15 999 99 99 999 99 99 83 999 999 2,5 40.8 4,8 4,2 83 BY
- 999 99 99 999 99 99 999 99 49 : ) : )
73 8 20 21309 30 108 420 5 ©9 113 9 12 999 99 99 999 %9 99 &3 999 999 1,2 16,3 7.2 F,4 82 9V
T e . T 999 99 99 YY9 99 99 999 ‘99 99 - o ’ ’ o
75 8 20 220p 30 108 328 S5 99 119 B 12 999 99 99 999 99 99 8z 999 999 0,5 18,1 8.0 4,3 &2 99
999 99 9V 999 99 99 999 99 99
75 8 20 2230 30 108 136 4 99 127 & 10 999 99 99 999 99 99 8y 999 999 0,1 21,1 9,3 3,4 81 99

999 99 99 Y99 99 900 999 99 09
75 8 20 2300 30 108 151 3 99 141 5 8 999 99 99 999 99 00 83 999 999 0,1 48,0 7,9 6.3 @1 99
T e TTTT 0999 °°99 99 999 99 99 999 99T gg T T T T <~ e e
73 8 20 2330 30 108 121 2 99 119 S5 999 99 99 999 99 99 Bp 999 999 o 34,4 6,3 34,3 86 99
s 999 99 99 YY9 99 99 999 99 99 ; i =
21 39 39 108 999 99 99 99 2 2 999 99 09 9%9 90 9% 79 999 999 1.3 44,31 6.2 48,9 8o 9¢
- : 999 99 99 399 99 99 999 99 9y T - T e e T
21 100 35 108 233 2 99 124 2 ) 999 90 99 999 99 99 7§ 999 999 2.1 28,7 10,4 48,2 g0 99

5 8
8 . -
7% 8 21 13p 30 208 124 999 99 99 9Y9 99 99 999 99 o9
8
8
8

75

2 99326 4 F9v9 99 90 999 99 99 77 999 099 3.4 38,6 8,2 18,4 78 9%

. 999 99 99 999 99 09 999 9% 99 LT LA SIS

738 ¥l 200 30 408 109 1 99 102 $ 4 999 99 99 909 90 99 74 9090 €99 3.4 23,3 10,3 25,9 79 99
. ; o 999 ©9 99 999 99 990 099 "9 g9 - - T e - oot T
75 21 230 30 108 128 2 99 118 4 6 999 99 ©9 G99 99 99 7Tg 999 999 8.4 27,7 12,2 19,8 79 9%
. 9299 99 99 Y09 99 99 99¢ 99 o9 - - - S

79 21 3U0 30 108 146 2 99 138 & ) $%F 99 99 9V 99 99 7 999 999 3,5 34,5 15,2 7,2 80 %Y

40



TEST NBR 00000

WiND SYSIEM TUWER DATA
CAPE CANAYERAL AFS, FLA,

YR MON DAY TIME INT

()

75 8 20 125
75 8 2p 1309
75 8 20 133p
75 8 20 140
75 8 2p 1430
72 8 20 150
73 3 20 1539
7% 8 20 1600
75 8 20 1639
7 8 2o 1709
3 8 29 173
75 8 zo 1809
75 8 20 1839
75 8 20 1909
7% 8 20 1991
™ 8 20 2000
73 8 20 203
75 8 29 2100

7% 8 20 2250
73 8 20 2300

75 8 20 233

77 8 23 3

735 8 ¢1 109
38 21 1

75 8 20 213

3¢
30
39
30
3
32
30
39
30
30
3
30
30
30
30
3g
30
30
30
30
30

39

39

3p

S0
30

3p

30
39

THR
NBR
110
110
110
110
110
110
119
110
110
1190
110
110
iio
110
110
110
110
il
110
110
130

110

1190

110
110
110

119

110
1190

12 Fr

DIR SPD uST
300 ¢t 3
3¢g 1 3
209 1 4
292 2 4

1 2
15 3 6
58 59
8 4 7
103 5 9
97 & 9
108 7 190
103 6 10
S0 $ 10
17 5 10
77 5 5
91 4 8
101 6 9
125 7 11
132 7 13
143 7 11
149 5 8
12 4 7
149 3 5
17? 2 } 4
1% 3 5
e 3 4
120 2 3
13t 1 3
175 2«

54 F1
DIR SPD
(295)

293 3
999 99
355 r
999 99
2% 1
999 99
288 2
999 99

999 99

128 10 .

999 99
138 9
999 99
142 7
999 99
154 &
999 - 99
148 4
999 99

167 $
999 99
151 >
999 99
148 4
999 99
130 3
999 99
144 L)
999 99
165 4

(2]
hd 9 4 Rl b L] © < w
FOWIX WG OIEC UG CIB Qi 1D -4

<
]

162 F

999

999

999
“69
999
44
y99

v99

11

pIR SPD GST
394

204 F7T
DIR SPp GST
149?)

295 2 4

6F T 6F1 SAFT

T

78

999 99 99

357 2 4
999 99 99
999 1 4
992 99 99
311 2 3
999 99 99

7 356 3 ]

999 99 99
19 4 8
$99 99 99
61 7 9
999 99 " 99
2 5 9
999 99 99
102 7 19
999 99 99
91 8 1¢
999 99 99
103 9 11
999 99 o9
101 8 11
999 99 99
B8 8 13
999 99 99
85 7 10
999 99 99
77 7
999 99 99
88 6 9
999 99 99

97 8 10

999 99 99
123 10 13
999 99 99
137 11 13
999 99 99
144 11 14
999 99 99
144 3 11
999 99 99
157 7 10
999 99 99
156 5 8
999 99 99

167 3 4
999 99 " 99
154 7 7
$99 99 99
152 [ 7
999 99 99
143 5 6

89
84
82
8y
82
82
84
83
83
84
by
85
8y
84
83
83
84
83
82
83
8y
81
8
8o
89
78

Dp

73
7y
71
71
79
7y
7
72
70
7y
73
73
73
73
73

A73

73
73
73
72
72
72

73

73

73
73

999 99 99 "~

142 5 6
99¢ 99 99
188 6 7

78
78

73
73
73

oP

68
67
67
67
67
68
69
59
68
68
69
71
71
71
71
71
7
72
72
71
74

71

71

71
72

72

71
71
72

1,2

LAPSE
RATE
0,3
0,6
©0,6
0,8
00,7
81,5
el,5
o1,7
»1.4
wl,4
61,8
1,9
©2,3
02,3
©1,9
81,5
e1,4
el,7
vl, 4
°0,8
0,4
s0,1
0.1

2
22
2
®

1.1

5
PPM
9,3

10,1
9,5
13,3
11.2
9,8
10,2
13.2
12,8
13,1
11,5
11,6
11,6
11,5
10,6
10,8
14,4
11,5
12,8
14,3
17,4
18,3
15,6

12,8
15,5
15,7
47,2
29,1
22,6

25

4,7
4,8
6,3
5,1
5.3
6,3
7.7
8.1
6,9

5,6
6,8
6,9
7.6

12,8
9,9

nIR
DEV

68,6
38,90

2 43,8

10,8
22,9
18,1
15,5

7.1
6,3
7,2
6,3
4,0
4,1
8,9

12,3
4.5
7.9
9,0
8,1
5,9
5,9

1.1

30,5
14,7
13,9
12,0
2,8
7.0

54 FT

17

79
79
-1
81
8o
a1
a1
82
82
82
a2
82
83

83

82
a2
82
82
82
81
a1
a1
81

a0
88
79
79
79

74
76
76
77
79.
79

41



TEST AgR golou
WIND SySTEM TUWER DATA

LAYE CANAVERAL AFS, FULA,

YE#

3
’5
35
75
13

73

"
3
75
75

7%

42

[

o > &

W e

<

®» © o » >

]

ar

3]
20

0

a6
29

€9

20
29
20
2y
P
21
1

2]

€1

MUN DAY Tywz

(X3}

1299
1389
1339
1499
1430
154
1559
1609
1633
1749
1735p
1809
1339
1644
1934
2059
21¢g

23

<

2200
223%¢
23up
233)
S0
1ug
139
2v3
239

Sug

[NT TAR 42 FY
N3R DIR SPD o

30 303 g 1
30 303 53 1
3p 303 29 1
33 303 939 99
3g 383 265 2
39 393 349 4
39 363 66 3
3¢ 33 &7 3
3g 303 195 3
30 3¥3 120 4
3p 3¢3 120 4
3¢ 353 118

3% 303 124

30 353 132

¥ 303 127 4
35 303 §9

30 3u3 120 4
39 303 139 4
3p 303 152 4
3p 303 153 5
30 33 153 3
3p 343 157 2
3p 303 144 g
30 393 999 99
30 303 959 99
30 393 957 99
30 323 959 92
39 313 959 99

&~ -~ w

99
99
93
99
99
99
29
99
99
99
99

99

234

599 -

146
999
153
999
10y
89¢
162
999
143
999

°8
939
143
g9
ile
gTe
107
P99
142

G
0 L3 b4 K]
€C Clog-wcx\‘CleJrG"' 1 -

e

i62 F1

IR 3Fp

999
999
999

v9g -

993
v99
9u9
y99
Y9y

999
999
9
v99

999’

9vy

459
94
599
y99
949
9v9
959
999
gu9
¥y

999
999
vv¥9

91}9.

yvg
999
999
Y9y
999
599
$99
99y
Gv3
9ye
$y3
PA
yug
yoy

1834

99
v
99
97
%9
99
99
Vg
99
99
9y
8y
97
9y
9y
99
9y

- 99

99
99
99
99
99
9y
99
99
99
39
99
99
99

99

99
99
99
99
99
99
99
99
Yo
99
¥
93
93
99
99
99
99
97
93
uy
9%
99
99

]

sT

294 FT

DIR 3PD GST
(492)

999
999
959
852
959
999
g9
959
999
999
959
vy
9¢9
959
919

959 .

999
9r9
999

5 989
9f9

949
952
959
909
999
999
999
249
9%9
959
2¢9
9259
599
(23]
999
999
9§59
949
993
999
999
999
959
999
9c9
959
959
999
289
9%
9FG
9%¢
e¥2
9¢9y

a9
79
99
99
99
99
99
k&4
99
99
99
79
a9
79
99
99
29
29
99

‘99

79
99
29
99
99
99
99
79
99
79
99
99
99
99
99
29
99
99
99
99
99
79
99
99
99
23
$9
o9
99
9G
99
29
79
99
99

99
99
99
99
99

&F 1
TT
73
78
b
83
84
33
631
83
82
83
83
84
83
86
84
83
82
81
61
L]
L]
79
77
73
69

65

G4

3

6F Y
bp
999
999
999
999
9%9
999
999
999
999
999
999
999
999
959
999
999
999
999
999
999
9299
999

999
999
999
999
999
999

SAFT
bld
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
299
999
999
999
999

999
999
999
999
999
999

LAPSE
RATE

'3

0,6

0,9
wl,?
2,5
21,6
1,9
92,4
8l,8
82,3
2,6
22,4
82,7
83,3
8245
81,6
v1,6
el,i
50,7
80,4
2

4

1.2
2,9
4,3
4,7
‘5.2
7.1

5
PPM
17.5
10,6
8,3
6,7
7,2
7,3
16,3
1040
13,9
9.4
7.5
7,9
6,8
6,2
8,5
11,1

13,5

12,4
21,7
19,6
18,1
17,4
24,3
30,8
63,7
67,6
72,8
54,4

25
PPH
7.7
4.7
3.7
2,9
3.2
3.2
4,6
4.4
6,1

4,0

3,3
3,98
3,9
2.7
3.7
4.9
6,0
5,5
2.5
8,6
8,0
77

10.7
13,6
28,1
79,8
32,1
24,9

BIR
ey
9,8
31,8
62,0
65,1
20,4
50,3
9,7
6,5
3,9
10,2
19,4
26,3
744
14,1
10,8
10,0
4,7
10,6
PP
3,9
8,7

7,8

5,2

54 FT

17

73
77
80
ai
82
81
79
[ 3]
80
ai
8o
82
82

82
g1
80
80
80
80
80
79

78
76
73
71
69
78

—Rf

9%
9y
9%
99
9y
134
%
oy
1)
99
93

?Y
29

gy
(12
99
o9
99
99
99

'99

29
LAl
£2
09
99



TEST NBR gQOQU
WINU SYSIEM TULER DATA
CAP: CANAVERAL AFS, FLA,

YR MUN DAY TIME INT THR 12 FT

7%

(2) N3R DIR SPD u
75 8 20 123¢ 30 308 312 2
/S 8 0 1383 3p 398 S5 2
75 8 ¢ 133p 3 308 331 1
73 8 20 1400 3j 308 328 2
zswn & 20 1430 30 308 310 2
73 8 %0 15vp 3g 308 345 3
75 B 20 1530 30 308 €4 3
73 ' 8§ 2g 16ug 3p 308 96 5
75 8 2o 163p 30 308 114 4
7% 8 ¢p 1709 39 308 99 6
75 8 <20 1733 3p 308 99 6
75 8 29 180g 39 308 97 5
7% 8 20 183g 3¢ 308 &7 6
75 & 201900 30308 85 6
75 8 20 19313 3g 308 &85 5
75 8 <0 2000 3p 308 89 ¢

8 20 2030 30 308 103 5

75 8 2g 210p 3p 308 115 6
75 8 20 2130 3p 308 124 5
75 8 2g 2200 3p 3u8 138 5
75 B 20 2239 39 308 136 4
7% 8 & 2300 39 308 162 4

-zs 8 éu 2330 30 308 155 3
/5 8 21 35 3p 308 254 4
75 8 21 105 3p 308 154 2
75 8 21 13¢ 39 308 14¢ 2
75 8 21 200 39 308 114 3
7% v 8 21 23¢9 30 308 162 1
75 8 21 3up 3g 308 199 2

99
39
99
99
99
99
29
99
99
99
99
99
99
99
99
99
99
99
929
99
99
99

99

99
S9
?9
29
39

99

54 FT
DIR SPU
(29%)
295 2
999 99
26 2
999 99
360 1
599 99
$21 2
999 99
313 2
959 99
34p 2
999 99
119 4
999 99
134 8
99y 99
149 &
959 99
122 @
999 99
135 9
999 99
135/
999 99
121 7
999 99
114 7
999 . 99
119 7
999 9y
25 7
999 99
156 @
999 99
151 U
999 99
161 11
999 99
175 19
999 99
170 9
999 99
193 8
999 99
136 o
999 99
226 2
959 99
16D ]
999 99
176 °
%9 99
15% >
999 99
ey 4
999 99
206 $
?9Q 99

162 F1
DIR SPY
. (5?4)
‘399 99
999 99
999 %9
9v9 99
y99 93
e 9y
9ve 99
¥99 99
$u9  9u
yv¥9 99
999 99
Y99 99
$9% 99
999 99
979 9y
9%9 97
999 9y
999 99
999 9%
999 99
999 9¢
Y99 99
999 99
$99 99
999 99
¥99 99
$99 99
959 99
999 99
y93 99
99 99
999 99
999 99
999 99
Y9 99
¥99 59
yv9 99
999 99
929 99
vy 99
999 99
vyi9 9y
9%9 99
$33 99
999 9y
s 99
999 9%
993 99
998 9y
999 93
993 9y
9%y 99
999 93
39 ¥y
993 9%
79 99
vig 99
979 6y

274 FT
01’ $@p

(97)
9993 79
$93 99
959 99
99y 99
959 99
999 9%
989 99
959 39
9%9 99
999 - 99
999 99
999 79
999 99
982 99
993 39
999 99
993 99
999 99
983 99
9%9 99
°53 99
§53 99
3%9 99
$53 99
993 929
999 9y
953 99
997 99
9937 99
959 9%
952 99
$52 99
992 99
983 99
997 99
999 79
957 9%
953 99
933 99
9937 99
353 99
953 99
957 99
565 979
933 93
93 99
990 %
937 9%
939 99
G Qg
931 ap
999 99
99g 9
$21 o9
°vy 9%
97 99
897 99
9321 9o

GST

99
99
9%
o9
29
<9
e9
99
99
@9
99
99
29
k4
39
59
o9
29
99
99
29
99
9%
9
99
99
99
99
a9
99
99
99
99
29
W@
a9
99
99
Qe
99
9
99
Q9
22
79
39
°9
99
29
29
99
99
¢
95
a9
99
99
QQ

6F T
TT
78
78
gy
82
63
Bq
84
LY
85
83
84
85
b4
84
85
84
83
Ba
83
8y
ag
&9
79

78
77
77
77
76
75

6F T

opP
999
999
999
999
999
999
999
999
989
999
299
999
999
999

9939

999

999
999
999
999
999
999
999

999
999
993
999
999

999

S4FT
oP
999
999
999
999
959
999
9%9
999
999
999
999
999
999
999
999
999
999
999
999
999
999
9%9
999

999
929
999
959
939
999

LAPSE

RATE

5

PPH
23,2
16,4
14,0
14.8
14,2
15,1
11,8
17,9
19,2
23,9
19.0
19.2
26,1
19.6
17,0
23,7
21,9
23,8
29,3
3045
37,9
31,0
35.5

32,4

25
PPM
10,2
7.2
6,2
6,5
6,2
6,7
5,2
7.9

8,4

10,5
8,4
8,5

11.5
8,6
7.5

10.5
9.7

10,5

12,9

13,5

16,7

13,7

15,7

14,3
14,6
17,0
19,1
14,0

18,4

7.8
34,6

14,8

54
T
78
79
82
83
84
85
84
a4
as
84
84
85
85

a5-

86
85
85
a5
85
84
a4
84
a3

83
83
82
82
82
81

2l
Rr
Y
99
9y
9%
9y
99
9y
94
9y
9% "
9y
99
9y
99
9v
$9
99
99
99

9

99
9y
3%
9y
9y .
99y
9%

9y

43



TEST iR 0Oy
W IR0 Sy5TEM TU ER DATA
Cart CANAVERAL AFS, FlLA.

YR MUN DAY TIME INT TAR 12 FT 54 F1 1be F1 294 FT OFT 6FT B4FT LARSE 5 25 DIR %4 F7
(L) N2R DIR SPD uST DIR SPU GST UIR ¥PU GST pIR SPp 88T T7v Dp DP RATE PPM PPN BEV TT RE-
= (295) (394) 1192)
7% 8 ¢¢ 1239 3¢ 311 298 09 363 2 0 ¥99 99 99 999 99 99 7g 999 999 W7 14,2 6,3 30,8 79 99
999 99 Y Y99 99 99 999 99 99 .
5 8 g 13ug 3p 311 356 99 354 4 7 999 99 99 999 99 499 79 999 959 o4 13,7 6.0 21,8 79 9Y
: 999 99 9% 999 99 99 999 79 99 v
/9 B 20 135y 3p 311 349 §9 2 8 4999 9v 99 9%7 99 99 Bg 999 999 12° 21,8 9,6 3,9 80 99
999 99 99 $%9 Y9 99 gty 99 09
79 8 2a 14ug  3p 31y 322 99 333 2 & YV9 9y 99 953 99 99 &y 999 999 12 13,5 5,9 25,0 81 99
999 99 99 ¥Y¥9 99 99 999 93 99
7% b 4D 1490 30 I1i 285 99 213 1 6 999 9Y 99 999 99 99 83 999 999 A 11,9 8.2 37,2 83 9v

999 99 99 YY9 9V 99 999 99 99
99 4p 4 9 999 99 99 999 99 @9 B3 999 999 50,4 10,3 4,6 39,1 83 99
999 99 99 YY9 99 99 999 99 99
99 92 o 7YYy 99 99 939 99 99 b5 999 999 ©9,7 14,6 6,4 8,4 84 99
999 9Y 99 ¥Y9 99 99 9¢9 99 09 '
99 99 7 1i 999 YV 99 y$9 99 99 Hg 999 999 ei,1 12,9 5,7 9,2 &4 9Y
999 99 99 Yv9 99 99 ¢99 99 Q9
59 104 8 313 999 9y 99 999 99 99 By 999 999 eg9,? 14,1 6,2 9,6 84 99

(5 8 2p 1sup 3g 311 45
/5 8 en issp 3p 311 101
€0 1609 30 311 106
15 20 1639 3p 311 112
7% 8 20 1780 30 311 104

999 9Y 99 Y49 99 99 999 99 09
99 93 11 14 999 99 99 939 99 99 85 999 999 el,3 14,1 6,2 8,3 @4 99
999 9G¥ 9Y YYE 99 99 999 99 §9
99 1fg 11 1> 999 99 9% 999 99 99 85 §99 999 ei,3 43,9 6,3 Y,6 .84 9¥
999 99 §v Y49 99 99 959 99 99.
99 117 9 18 9Y¥9 99 99 99 99 99 Bp 999 999 1,5 12,4 5,5 7,2 8% 99
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3 B €0 19vy 3¢ 311 107 99 100 10 15 999 99 99 9¥9 99 99 &g 999 999 1,4 12,9 5,7 6,9 84 99
999 SY 99 ¥Y9 99 99 999 99 99 :

7% 8 20 1981 3¢ 311 79 90 BS Y 8 299 99 99 999 99 99 &g 999 999 s1.4 9,7 4,3 21,0 &% 9Y
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TEST NBR 0QOQU
wiNU SySIEM TOLER DATA
CAPE CANAVERAL'AFS, FLA,

YR RMUN DAY TIME INT THWR 42 FT 54 FT 162 FT 204 FT 6FT 6FT S4FT LAPSE 5 25 DIR 54 t7
) NBR DIR SPp uST DIR SPD GS! UIR SPDL GST DIR SPp GST TT Op DP RATE PPM PPM [pEV TT RH
- (2951 T (994} (4$2)
75 8 20 1239 30 313 304 1 4319 4 B2/ 4 7288 6 9 75 73 69 80,3 10,4 4,6 44,1 275 82
- 294 & 9 28 6 8247 7 9
75 8 ¢p 130p 3p 313 349 2 4 359 v B I3 5 @8 3I40 6 9 77 7g 67 0,6 11,6 5,1 22,2 76 7
348 6 9324 5 929 6 8
7% B 2p 1339 309 313999 99 3 26 2 5 11 2 4 29 2 S5 T9 15 67 1,0 8,2 3,6 %7.8 78 &Y
35 2 4 14 2 4348 2 5
75 8 20 1409 39 313335 1 3 1 S D31 8 5342 3 5 8p 69 67 0,9 10,2 4,527,z 79 67
) 346 2 5319 2 5297 3 6
7% 8 2o 143p 39 313 ? 1 5 8 - 4 9 394 4 a 999 4 9 82 79 68 =1,3 8,5 3.8 37,8 841 &>
20 4 7 7 3 8354 4 10
75 8 2g 1509 3p 313 6 2 6 20 5 v 999 5 19 3 6 12 83 72 69 s1,9 7.6 3,3 32,7 @81 e7
20 » 108 & 9350 4 10
75 8 29 1539 3¢ 313 118 -2 6123 5 Y107 4 9103 5 12 84 7y 69 1,8 B,1 3I,528,4 82 64
121 9 1V ivs 4 10 104 4 11
7% B 2p 160p 3p 313 8€p 3 7 85 6 12 Tg 6 1g¢ 71 7 1% B4 74 69 e1,7 9,2 4,9 18,9 82 &9
95 6 10 81 o 11 80 6 11 -
79 B 0 1630 30 313 93 4 8 97 © 18 85 & 12 BS5S 9 16 85 7y 68 e2,4 7,6 3,4 18,2 83 61
110 9 13 200 & 13 200 g 13
7% 8 20 1700 30 313 103 6 9 104 11 14 "94 10 12 92 12 15 B3 7g 68 e2,0 10,6 4,7 7,8 81 6
119 11 14 106 10 13 106 11 14
79 8 20 1739 30 313102 S5 9 103 10 23 Y1 9 12 91 11 15 Be 69 67 2,3 9.2 4,1 9.8 82 &2
116 1613 390 10 13 98 10 13
75 8 %p 180p 3¢9 313 99 S5 12 97 10 1& 67 9 14 B6 11 15 85 7¢y 68 2,6 B2 3.6 11,0 82 62
: 1 10 17 99 10 16 98 10 1g
7% 8 20 1830 3¢ 313 $7 S5 ¢ 102 ¥ 14 B7 8 13 87 1p 15 85 7p 68 e2,4 11,4 5,0 3,9 83 61
) 109 9 1> 95 9 14 91 9 15
7% B 40 190p 3p 313 94 6 9 98 11 17 84 G 13 B5 12 17 8 74 69 e2,7 8,7 I, B 7,7 B3 6%
108 11 13> 94 10 16 BY 11 17 i
7% 8 ep 1931 30 313 87 4 7 89 9 11 72 8 10 74 1¢ 12 85 74 68 2,5 7,8 3,4 15,0 83 &2
. 95 v 11 e0 8 11 7 9§ 12 ,
7% 8 20 20p 3p 313 88 4 8 990 8 13 79 7 11 BL 9 13 8 74 68 e2,2 8,5 3,7 1%,0 84 5Y
. 104 B 13 90 8 12 90 8 13
7% 8 20 2030 30 313 100 3 10 104 10 16 90 9 13 92 11 1s B4 7 69 1,8 9,7 4,3 14,0 82 &4
115 11 15 100 10 14 97 11 14
75 8 20 210p 3¢ 313 118 5 B 119 Vv 14 109 4 12 106 ¢ 14 Bs 71 69 1,9 10,8 4,8 8,1 83 &9
129 1V 14 14 5 13 112 10 14
75 8 20 2130 30 313 135 ¢ 11 240 211 17 izy 10 14 125 12 14 B85 714 69 1,7 11,8 5,2 7,2 83 6%
A 149 12 16 131 12 16 127 12 17 -
7% 8 20 2200 30 313 138 6 1p 142 11 12 133 11 15 128 13 17 83 7y 69 0,9 17,4 7,7 3,3 82 &>
153 19 15 148 13 15 135 14 17 :
73 8 2p 223p 39 313 148 4 9 153 Y 1Y 143 10 13 138 12 15 8y 79 69 w04 18,9 8,3 4,0 81 62
© . 162 13 14 145 311 14 141 12 15
7% B 29 2300 3¢ 333 1% 3 6 158 7 19 148 v 11 142 1p 12 81 7g 69 05,3 16,6 7,3 7,2 a1 6t

75 8 20 23309 30 313 147 1 3 154 & 7 83145 8 9 B 71 69 0 16,7 7,4 S.2 80 oY
172 8 1y is7 8 9 15y 9 19

7% 8 21 3¢9 30313166 1 3189 5 8183 & 84175 7 9 8y 73 70 +3 13,14 5,8 30,1 80 7N
T 197 7 9176 & 9172 71 9

75 8 21 1vg 3¢ 313157 4 4169 7 8iv2 4 9147 9 15 79 72 7 S 20,0 8,8 7,0 80 79
- 174 9 9iv7 & 9155 9 19

79 B 21 130 30313999 99 1179 3 S i45 S5 8143 7 9 78 74 79 1,3 14,2 6,3 49,3 79 79
165 7 9148 7 9 148 - 8 19

75 8 21 20p 3¢ 313 999 99 1 84 2 43v6 S5 4124 4 5 7% 75 79 3.4 20,6 9,1 49,9 78 7
. 147 9 8152 4 5132 & 7

73 8 21 239 30313999 99 99 157 - 8 4182 5 6129 5 v 78 75 7p 3,8 24,9 11,0 30,7 79 74
: 163 2 71i5% 5 715 6 7

73 8 21 30p 39 313 2%p 1 1171 9 €159 7 7152 7 8 74 V5 71 4,2 33,6 14,8 12,3 78 7Y
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TEST
WiNy
cape

NBR 00000
EySTEM TUWER DATA

CANAVERAL AFS, FLA.

YR MUN DAY TIME INT TR

79
73
73
73

46

& & e > o

- o« o

X

o o

«

28
20
20
¢0
2
20
20
20
20
23
20

<0

2t
’Y)
20
27
20
20
29
20
20
1)
21
21
21

<1

21
‘a

(23]

1230
1309
1350
l400
1a3g
1569
1539
1600
1630
1790
1739
1890
1848
199¢
193
2000
2030
21vp
2130
22V
2230
2300
2330
S5
iug
130
29g
299
330

30
30
30
30
30
30
3g
39
30
30
30
30
39
39
30
39
3o
3p
30
30
39
39
39
30
36
30
3o
3¢
30

N3R

403
403
483
483
493
403
403
403
403
403
403
403
403
453
403
403
a3
403
03
403
403
403
403
403
403
493
403
403
403

12 F1
DIR SPD
9%9 99

12
25¢
275
310
289

15

g2
1c9
129
iis
132
115
127
126
116
305
123
135
142
148
%2
152
999 99
999 99
139 2
123 ¢

24 3
999 99

& 8 0 O WV L NN AN

a .wm o [- - § ~ L w o ot

53
9%
99
99
29
99
99
99
9
9
99
99
99
99
99
99
99
99
97
9%
99
99
99
99
99
99
99
99
99

54 FT
DIR_SPD
(295}

71 2
999 99
47 4
955 99
2%6¢ 4
999 99
267 >
999 99
311 4
2%% 99
28 o
999: 99

999 99

87 o
999 99
113 @
999 99
123 9
999 99
122 9
999 99
130/
999 9y
120 8
959 99
3 b
999 99
125 10

999 99

129 8
999 9y
106 9
999 99
123 13
999 99
136 11

9
A
S99 99

lag 10

999 99
153 ]
999 99
152 7
599 99
143 $
999 9y

94 4

299 99

139 7
99y 99
118
999 99
17 6
299 99
1318 9

@
@« w0
g-\;g'm-c.\'oto LT yom

0
N

162 FT

pIR $PU GST
T 1394

9u9e
999
§99
v99
299
999
999
9¢9
gug
vy
999
999
999

9y9

b 999

999
999
999
999

999
9y
499
999

y99
999

999

959

999
999

999
999
9y 9
995
959
999

999 .
4 9y9

9459
999
yv9
999

v
99

v99
9499

95§
999

99
99
99
99
95
99

99

99
99
99
99
99
99
99
29

99 .

99
99
99
99
99
99
9%
99
99
99
9%y
99
99y
99
99
929
99
99
99
vy
99

99,

99
99
$9
99
99
99
99
99
99
99
Y9
99
99
vy
9y

‘99

9
99
te

99
99
99
99
99
99
99
93
99
29
S$9
99
99
99
99
99
9y
99
S
29

- 99

99
29
29
59
99
29
9
99

29
99

204 FT

DIR SPy GST
tav2)

999
999
999
999
995
995
99
999
99¢
99¢
99
999
9ye
999
999
990
930
999
999
999
999
999
999
99y
999
999
997
999
999
997
997
999
993
999
999
999
959
999
993
999
959
999
999
9%9
999
999

999

i 999,

979
910
939
939
979
9129
939
978
99

99
°9
99
99
99
29
99
99
99
99
99
99
99
99
99
99
29
99
99

9
99
99
99

29
99

29
29
99
99
99
99
99
v9
99
29
99
99
99
29
99
9
99
29
29
99
99
99
29
99
99
99
k4 d
o9
99
99
b
99

99
29
99
29
99
29
Q9
99
909
9
99
29
99
99
99
99
99
9

T 99

99
©9
29
99
99
99
99
9

29
o9

[1nt
17
81
83
85
8g
LT3
85
bg
bg
ay
8g
87
8y
69
8¢9
8g
&7
8s
B¢
8¢
86
8¢
‘v
Bs
LT
83
82
8y
8y
LH1

6F 71
bp
999
999
999
999
9299
999
999
9%9
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999

999
999
999
999
999
990

S4FY
oP
999
999
999
999
999
9%9
999
999
999
999
999
299
9%9
999

999

999
999
999

999

599
999
999
999
999
989
999
999
99?»
999

LAPSE
RATE
0.7
el.,3
el é
wi,$
1,5
0,2
21,5
8l,7
21,8
22,4
v2,2
02,1
©2,2
-1.&
2,3
81,8
81,8
e2,0
wi.8
(2 9%
01.‘

nl.{

el,3

L1734
80,3
[}
0
o5
ol

5
PPH
8,7
8,9
9,1
8,8
8,4

11,3
6,8
8,7
9,3
8,0
9,9
8,2
7,3
8,0
8,8

10,0
9.5

11,0

11,9

11,1

13,2

12,2

14,2

8,5
9.4
22,41
18,8
22,1

25
PPH
3,8
3,9
4.0
3,9
3,7
5,0
3.0
3.8
41
3,8
4,4
3,6
3,2
3,5
3,9
4,4
4.2

4,9

5.3
4,9
5.3
5,4
6,3

3.8
4,3
9.7
7.4
9.7

29.5 13,6

DIR
DEV
6.9
31,7
26,3
27,0
32,9
14,8
74,2
23,9
14,2
19,1
8.3
19,8
26,9
29,9
31,7
12,4
14,9
6,8
6,2
9,2
9,2
7,7
5,8
85,7
65,4
3,1
9.9

54 71

A

80
82
84
84
a3
84
o
24
8%
86
a3
8%
87
87
(1]
8%
84
84
84
B4
84
8¢
&4

Rn

oy
» .
9%
99
99
99
o9
)
[ 4]
(2]
9%
9
99-
99
9"
29
99
['3]
[ 2]
)
99

v
8




TEST NBR 000QU
WIND SySTEM TUMER DATA
CAPE CANAVERAL AFS, FLA,

T
7% 8 20 1250 3¢ 412 297 2
‘;5' 8 'éu 1300 30 412 346 3
75 8 20 1339 3 412 74 2
}s 8 20 1400 39 412 345 1
775 8 .ZB 1439 39 412 2990 2
}! 8 20 1500 3p 412 251 2
7% 8 20 15379 3p 412 131 3
;s:. 8 20 1600 30 412 109 4
;5 8 ¢0 1639 30 412 99 5
;5 8 20 1789 39 412 &r 7
;9 ‘ 8 20 1730 30 412 S0 6
}s 8 20 180p 3g 412 85 6
";5 6 20 1830 30 412 73 5

"ji—ﬂ';—-éo 1990 30 412 84 7
';5 5 201931 30 412 €3 6
';5 8 20 2000 S0 412 84 5
_;QA' 8 20 2039 30 412 95 6
;s 8 .?n 2109 3p 412 105 5
-;5 8 20 2139 3p 412 119 6

73 8 20 2200 30 432 135 6
>}9' & 202230 39 412132 3
';s 8 20 2300 30 412 141 4
';!”-.é 20 2330 3p 412 1% 3
75 8 21 39 30 412 157 2
;5 5‘ 21 109 30 412 147 3
75 8 21 13p 3¢ 412 168 2
}s 8 21 20g 3p 412 259 4
75 8 21 23p 3¢ 412 221 2
}5 8 21 309 3p 412 165 2

99
99
99
99
39
99
99
99
99
99
99
99
99
99
99

99

99
99
99
99
99
99
99
99
99
99
99
99
99

54 FT
DIR SPU
{295)
291 2
999 99
343 4
99¢ 99
6y 2
9%9 99
4z 1
999 9v
299 3
999 99
257 2
999 99
136 4
999 99
115 >
999 99
91 &
999 9y
8y o
999 99
99 &
999 99
83
P99 99
7300
999 99
85 &
999 99
a2 7
999 99
83 6
999 99
95 ¥
999 99
107 @
999 99
119 v
999 99
138 10
999 99
136 ¢
999 99
139 95
999
145 o
999 99
1h2 8
999 99
142 b
999 99
154 4
999 99
114 1
999 99
158 2
9y
I
g%¢ 99

162 FT

ulR SPy GST
T sv4h

799
v99
999
v99
999
999
799
999
999
999
999
99y
999
999
999
999
999
999
999
999
999
999
999
999
99
999

3 999

999
999
999
999
999
999
999
999
999
999
999
999

999

LAl ]

999
yu9
999
999
999
$99
999
999
999
999
999
999
(17
999
999
999
v9a

99
99
99
99
99
99
99
99
99
99
99
9y
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
9y
99
99
99
99
9%
99
99
99
9y
99
99
99
9y
99
99
99
99
99

9y
99
99
99
9y
99
9%
99
29
9y
99
99

99
99
99
99
99
99
99
99
99
99
99
99
99
o9
99
99
99
99
929
99
99
99
99
99
99
99
99
99
99
99
89
99
99
99
99
99
9y
99
99
9
99
99
99
99
99
99

99
99
99
99
99
99
99
99
99
99
29
°Q

274 FT

piR SPp ST
1492)

999
9%9
999
999
999
999
999
999
999
999
999
999
999
989
999
999
999
999
999
999
999
999
939
999
999
999
999
999
999
999
999
999
999
999
999
959
999
999
999
999
999
999
9%9
999
999
999

999
999
999
099
999
999
999
999
999
999
999
aua

99
99
99
929
99
99
99
9
99
9
99
9
99
99
99
99
99
99
99
99

99.

24
99
99
99
99
99
99
99
99
99
99
99
99
99
99
929
99
9
99
9
79
9
79
99
99

99
99
99
79
99
%9
99
99
29
99
99
L2

99
99
99
99
99
99
99
99
29
929
a9
99
Q9
99
99
99
99
99
99
9
99
99
99
99
99
99
99
9
%9
99
99
99
99
99
99
99
99
99
a9
o9
99
99
99
99
99
99

99
99
99
99
99
29
39
99
99
99
29
ao

6F 7
T
75
76
79
8¢
82
83
8y
86
8s
LY
84
85
g
8%
85
8¢
84
8s
85
83
82
81
81
79
79
79
7s
76

78

6F T
op
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999

999
999
999
999
999
999

B4FT
hld
999
999
999
999
999
999
999
999
999
9%9
999
999
999
999
999
999
999
999
999
999
999

999

999
999
9%9
999
999
999

LAPSE
RATE

'6

%)
e0.1

o1
0,3
0,3
0,9
01,2
%1,?
s1,1
81,3
ol 6
»1,3
01,2
01,4
el,3
o0,8
20,6

‘00,7

1.4
1,2
1,5
3.1
3.7
3.2

5

PPM
13.5
3.1
1.4
10,6
11,6
11,3
10,6
12,5
12,9
13,3
13,3
12,9
11,5
17,4
13,0
13,6
14,1
14,2
15,3
16,8
19,1
17,3

22,9

14,6
19,5
17,9
19,8

?5

6,4
8,6
7.9
8,7

23,7 10,4

29,2 12,9

niR

TEV
34,4
25,6
37,6
58,8
28,7
32,6
23,8

4,8

47,2
12,2
23,3
4g,2
35,2
11,3

54 F7

IT Rn
76 99
76 99
79 99
80 9¥
82 9v
83 99
‘84 99
85 99
84 9Y
83 9v
83 9y
83 9%
84 9
84 . 99
84 99
85 9¢
83 9v
84 9%
84 9V
83 9v
82 99y
8L 9y
82 99
80 9V
80 9v
81 9v
79 99
80 9V
79 9Y

47



TEST NBR 00000
41N SySTEM TUWER DATA

CAPE CANAVERAL AFS, FLA,

YR BUN DAY TIME [NT THR

75
75
73
78
75
It

75

73
75
79
73
75
75
75
75
75

75

75
75
75
75
73
75
73
75
73
73

7%

48

® ® @ o

L -

@®» o o

20
20
20
<0
23
<0

20

20
20
20
20
29
20
20
20
2e
20
20
20
20
20

<0

<1
21
<1
21
<1

L)

1239
1309
1330
14Up
143¢
1500
15489
1609
1630
1700
173p
18u¢
1830
1909
1933
2000
20350
2400
2130
2200
2230
230¢
2339
30
1ug
130
200
2350
]

30
30
30
30
30
39
39
30
30
30
30
39
30
30
39
35
30
3p
30
39
30
30
39
30
30
30
30
39
30

NBR

415
415
415
415
415
415
415
415
415
415
415
415
415
415
415
415
415
415
415
415
415
415

415

415
415
415
415
41%
415

12 FT

DIR SPD

999
989
999
999
9¢9
21
a7
78
75
E4
9
g6
54
98
€8
g2
&0
101
95
124
130
143
165

151
360
33
341
336
9%9

99
99
99
99

©
<

>

o e e g

99

PAREERY SRRV TN RENNY BRSNS 2 - TR B R R S N

99
99
99
99
99
99
99
99
99
9%
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

99

54 FT
DIR SPD
(295)
999 99
999 99
999 99
909 99
939 99
999 99
999 99
999 99
999 99
999 99y
22 6
999 99
g 3
999 99
t8 4
999 99
73 7
999 99
79 8
999 99
86 g
999 99
&g 7
990 99
4 9
9™ 99
59 8
999 99
66 B
999 99
76 ]
999 99
75 ¥
999 99
90 b
999 99
ag v
993 99
114 Y
999 99
117 9
999 99
123 6
999 99
135 8
999 99
141 4
999 99
15 @
939 99
317 1
999 99
999 99
999 99
999 99
999 99
16y 2
GQo o9

162 F1

T pIR 5Pp GST
- (384)
999 99 99
999 99 99
999 99 99
¥99 Y9 99
gy9 99 99
v99 99 99
999 99 99
v99 99 99
v99 99 99
yy9 99 93
¥9y 99 99
Y99 99 99
999 99 99
999 99 99
999 99 99
9y 99 99
949 99 99
y¥9 99 99
999 99 99
Y99 99 99
999 99 99
Y99 99 99
999 99 99
999 99 99
9%9 99 99
999 99 99

4 999 99 99
¥99 99 99
999 99 99
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APPENDIX G

CALCULATION OF THERMODYNAMIC VARIABLES
FROM RAWINSONDE DATA

The equations used for calculation of thermodynamic
variables from measurements of altitude, temperature and
relative humidity obtained from the GMD-4, AMQ-9 rawinsonde
system are summarized herein; these equations, originalily
developed for the GMD-2 system (Ref. 1), must be used in

conjunction with the list of symbols and units provided at
the end of this appendix.

Atmospheric Density, p

p = 348.38

3|

Pressure, P

p=p 10—(h—h )/(221.266 Tvm)

Geopotential Height, h

g
h ’si%; r +H
* e

reH

Virtual Temperature, '1‘v

]
T, = T(1 + .376932 e/P )

Mean Virtual Temperature, Tvm

L SNt
vm 2

Vapor Pressure, e

7.5t/(t +237,3
e = 6.11 fD 10 /! )
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Dew Point Temperature, td

¢ = 237.3 log e - 186.527
d . 8.236 - log €

Potential Temperature, O

.288
o =T (1000)

P

Virtual Potential Temperature OV

0O =T 100 -288
v v P

Absolute Humidity, p

w

oy = 216.7 e/p

Microwave Refractive Index, n

Lo +[% (77.6P-lle * 374308e)] 10-6

For data tabulation, use:

N = (n-1)10°

Speed of Sound, VS

T 0.5
| VS = 643.855 (m)
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h'

H'

LIST OF SYMBOLS AND UNITS

vapor pressure

relative humidity expressed
as a decimal

acceleration of gravity at
geographical location of the
rawinsonde station

geopotential height at the top
of the layer bounded by h and h'

geopotential height at the
bottom of the layer bounded
by h and h'

geometric altitude at the top
of the layer bounded by H and H'

Geometric altitude at the
bottom of the layer bounded
by H and H'

microwave refractive index

unit of refractive index used for
simplification of data tabulation

pressure at geopotential height h
pressure at geopotential height h'
radius of the earth

temperature

temperature

. dew point temperature

virtual temperature at
geopotential height h

millibars (mb)

meters/seconds2
(m/secz)

feet (ft)

(ft)

(ft)

(ft)

(mb)
(mb)
(ft)
degrees Celsius (OC)
degrees Kelvin (9K)
(°c)
O

(7K)
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virtual temperature at geopotential
height h'

the mean virtual temperature of
layer bounded by h and h’

speed of sound

atmospheric density

absolute humidity
potential temperature

virtual potential temperature
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(°K)

knots

grams/meter3
3
(gm/m™)

(gm/m>)
(°K)
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Pan American World Airways, Guided Missile Range Division, Patrick Air
Force Base, Florida, 10 May 1962.
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